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ASTRONOMY,  ronicsscdly  tlio  Mlstro.s  t.xxA 
Queen  of  Sciences,  from  a  (ireek  derivalivc,  siiinifyinp; 
tlie  Law  of  the  Slars,  is  a  Science  which  treats  of  the 
motions,  period,-,  maaiiittides,  ecli[)ses,  and  other  plie- 
nomena  of  tlie  heavciil)  bodies.  Tliu  line  regions  of  Asia, 
the  first  abodes  of  mankind,  were  pecidiarly  calculated  to 
favour  the  growth  of  A>(ronomy.  This  sublime  Scienct*  , 
was  mucli  cultivated  ])y  the  Chaldeans  ;  the  level  and  ex-  "^"'^ 
tensive  [)lains  of  Babylonia,  the  n!'j;hts  passed  in  the  opj^ 
air,  an  unbroken  horizon,  a  pure  and  serene  sky,  all  cf 
spired  to  engage  that  nation  to  culti\  ate  this  noble  science, 
to  contemplate  the  motions  of  the  stars,  and  to  lead  iht'm 
to  conjecture  on  the  laws  by  which  they  were  governed. 
The  Prophet  Isaiah  in  his  usual  sublime  strain,  thus  ad- 
dresses the  Inhabitants  of  the  devoted  Babylon, — "  Will 
your  astrologers,  star-gazers,  and  monthly  prognostic  ators, 
save  yon  from  all  those  evils  which  are  coming  on  you  V 
The  upper  story  of  the  immense  temple  of  Ju])iter  Belus, 
in  Babylon,  the  ruins  of  which  now  lower  over  the  plains 
ia  inexpressible  grandeur,  was  used  as  an  observatory. 
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An.totle    the  d.sc.pl.  of  Plato,  and  tutor  of  Alexander, 
called  the  Great,     tnocl  to  discover  the  figure  and  ma,- 
u.tude  of  the  Larth  ;  he  proved  it  of  a  spherical  form  bv 
its  circular  shadow  on  the  disc  of  the  Moon,   in  eclipse:. 
Cnhstiienes,   who  attended  Alexander  to  Bahvlon,   found 
observations  for  2,000  years  previous  to  his  vi^it,  and  sent 
ti.om  to  Alexander.       Pythagoras  tau.ht  tJie  true  svstem 
of  he  Lnuerse,  500  years  li.  C,   which  after  the'lapse 
arid  errors  ol  n.any  centuries,  was  revised  by  Copernicus, 
and  is  now  settled  on  the  basis  of  prools  that  can  never  be 
disturbed  ;  the  only  opposition  that  Copernicus  found  was 
from  rychoBrahe,  a  celebrated  Danish  astronomer.     His 
^ystem  nearly  resembles  that  of  Ptolemy  the  Egyptian*. 
In  defence  ol    lycho  it  may  be  stated,    that  though    ho 
adopted  an  erroneous  tlieory,  he  wjia  actuate<I  by  pious 
motives,  and  that  he  rendered  i^reat  genrice  to  Astmnomy 
by  the  correctness  and  number  of  his  observations.     John 
Kepler  was  the  j3upil  of  Tycho,  and  a  man  of  a  truly  ori- 
guial  and  adnnrable  genius,  w1k>  by  his  great  sagacity,  su- 
perior talents  and  industry,  has  made  discoveries  of  which 
no  traces  can  be  found  in  tlie  annals  of  anticniity.     Galileo 
was  contemporary  with  Kepler,  and  from  the  results  of 
tlieir  united  labours,  Newton  and  others  were  afterward^ 
enabled  to  establish  the  most  complete  theories  of  the  Pla- 
uetary  motions.       Though  Galileo  clearly  proved  the  an- 
nual and  diurnal  motion  of  the  Earth,  his  doctrine  was  de- 
clared heretical  by  an  assembly  of  Cardinals  ;  and  tho'ugh 
not  only  venerable  for  his  years,  but  excellent  in  reputa- 
tion, he  was  condemned  to  perpetual  incarceration,    for 
beheving  and  divulging  truths  which  strictly  accorded  with 
the  order  of  Nature,  and  which  he  believed  to  have  been 
writteii  with  the  finger  of  the  Ahnighty.     I„  the  year  1042 
he  died,  after  suffering  much  misery,    regretted  by   the 
learned  and  liberal  of  all  Europe.     The  tribulation  in  which 
the  great  Kepler  lived,  or  rather  starved,  forms  a  most 
painful  contrast  to  the  eminent  services  ho   performed  to 
science.       The  pension  allotted  to  him,    trivial  in  itself 
was  always  in  arrear  ;  and  Jilthough  the  three  Emperors 
whose  reigns  he    adorned,  directed  their  ministers  to  be 
more  punctual  in  their  payments,  the  Hou.payment  was  a 
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^ouiro  of  continual  voxation  to  Koplor.      When  lio  retired 
to  Sac;an,  in  Silesia,  to  spciul  the  evening  of  jiis  flav<,  hi^ 
(liniculties  bocatno  nioiv  harassing.       Dire  ncre-^sif'v,   the 
urffont  calls  ()f  a  faniishin-  family,  compelled  hin.  lo'apply 
personally  jor  the  arrears,  and  ho  sol  out  in  10 JO  for  Rat- 
isbon  ;  bin  in   coasecpieiK^o  of  the  ;^reat  fati-ne  uhieh  <^n 
Ions;  a  journey  on  horseback  produced,  luMvas  seized  u-ith 
typhus  f(«ver,  of  which  he  died  on  Novend.er  JO,    1530 
m  the  ;-,9th  year  of  his  a-e.       I   have  dreaded   to  in.iuin' 
what  became  of  his  family  after  his  decease.      Such  is  (he 
usasie  -ood  and  !2;reat  nu-n  too  finpiently  experience  in  this 
present  evil  world.      Next  on  the  sta-e  comes  an  admira- 
ble youth,  Jerennah  Horrox,  a  celebrated  Kn-lish  Astnv 
nomcr  of  the  17th  century,  the  pride  and  boast  of  British 
Astronomy.       Me  was  born  at  Toxt.nh,    near  r.iverpool, 
in  1019,  and  educated  at  KmasHiel  College,  Cambrid-p  • 
hel)e-an  in  lOJJ,   in  his  fourteenth   vear,   to    study  ^\<=- 
tronomy,  and  accurafoly  ob^ervnd  the'  Transit  of  Venus 
.\ovemb(>r  J  I,  lOJl),  but  died  suddenly  Januarv  J,  1040 
only  a  U^w  days  after  he  had  finished  his  ceh^brated  trea- 
tise,^' Venus  in  Sole  visa."      His  othej-  posthtimous  pro- 
ductions were  collected  and  published  bv  ]lr.  WnWU    Sa- 
vihan  Professor  at  Oxford,  in    1073.     'llorrox  was'  the 
first  to  observe  the  passage  oi"  Venu^  over  the  Sun's  di^r 
Md  Ins  theory  of  Lunar  motions  aft'>nled  assistance    to 
Newton,  who  at  all  times  spoke  of  him  as  "  an  admirable 
genius  ot  the  highest  order"  ;  now    perhaps    not   a  stom- 
tells  where  he  lies.      In  1033  he  began  to  studv  Astrono- 
my, but  the  narrow  circumstances  of  this  hi^hlv  ^Ml'ted 
vonng  man  retarded  for  three  years  his  scientific  "lairours. 
About  the  year  1 030,  he  became  acquainted  with  .Mr.  W'm. 
Crabtrec,    of  Manchester,    whose  £;enius  led  him  to   the 
study  of  Astronomy,  with  whom  Mr.    H.   corresponded, 
and  they  communicated  their  discoveries  to  Mr.  Foster 
Proiessor  of  Grcsham  College.      Mr.  II.   with  the  assi^-t- 
nnce  of  his  friends,   who  kindly  furnished  him  with  books 
nnd  instruments,  now  pursned  his  studies  with  renewed  vi- 
gour, and  applied  with  great  diligence  to  makinc;  celestial 
observations.      Horrox  and  Crabtree  corresponded,— the 
lormer  at  Hool,    near  Liverpool,    England,   the  latter  ut 
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ManchustLT,  ob.->crve(l  iho  Transit  of  Venus,    Novcinlxi 
21,    (eld  styhO     Uj.39  ;  and    allhouu'h    llonox    was   not 
awaro  ai  the  linio  of  the  great  use  that  would  be  inadr  of 
diis  important  ohsoivation,    in  (l(;nionstratin^  the  distan<"e 
of  till!  Planets  from  the  Sun,  and  iiis  parallax,  yet  he  tnadi; 
fioni  it  iiiaiiv  highly   useful   improvements  on  the   Pliuu^l 
V(!nus.       lie  was  also  eminently   successful  in  his  theory 
of  the  Lunar  motions.      His  "  Venus  in  Sole  Visa,"  with 
his  own  '•  Mcrcurius  in  Sole  Visus,"  were  published  by 
llelvetius,  at  Dantzic,  in  1(3GJ,  and  illustrated  witlunotes 
by  that  cmment  Astronomer.      His  remainiuir  works,  pub- 
lished as  before  staled,  bear  the  title   of  "■  Opera  Posl- 
huma."     Mr.  Ilorrox,  in  my  judirjment,  exhibited  talents 
of  the  highest  order,  and  I  have  no  doui)t  that  had  it  pleas- 
ed the  Alinii;;hty,  in  whose  hands  are  tiie  issues  of  life  and 
death,  to  prolons^;  his  valuable  life  to  the  usual  age  of  man, 
ht;  would  have  rivalled  if  not  have  excelled  all  his  prede- 
cessors,   and  all  his   successors   also,  Kepler   and  New- 
ton not  excepted.       Next  conies  the  Illustrious  Newton, 
in  Astronomy  a  star  of  the  first  magnitude,  who  was  born 
at  Woolsthorpe,  in  Lincolnshire,  six  miles  soutii  of  Grant- 
ham, on  the  25th  of  December,    (old  style,)  16  \2.      Hii 
father,    Mr.  Isaac  Newton,  died  at  the  early  a-jje  of  36. 
Newton  was  an  unusually  small  infant,  his  mother  said  at 
his  birth  he  might  fit  in  a  (piart  mug  ;  still  he   lived  to 
fxtremc  old  age,  to  85,  and  never  wore  spectacles,  thoftgh 
so  severe  a  student.       Newton  Avhen  a   boy  was  fon<l  of 
making  sun-dials,  clocks  and  other  ])ieces  of  mechanism, 
and  was  very  studious.      On  the  7th  June,  1G60,    he  en- 
tered Trinity  College,   Cambridge  ;  the  optics  of  Kepler 
were  his  favourite  study — the  celebrated  Dr.  Barrow  w  as 
his  tutor.       In  1GG5   he  took  the  degree  of  Bachelor  of 
Arts,  and  the  next  year,  as  the  plague  broke  out  he  re- 
turned home.      The  grand  object  of  his  studies  was  to  re- 
medy   the  imperfection  of  Telescopes.       This  by  great 
[)erseverance  he  accomplished,  leaving  to  Herschell  and 
to  llamage  of  Aberdeen,    to  bring  reflecting  Telescopes 
to  the  greatest  perfection.     Newton  was  knighted  by  Queen 
Anne,  in  1705,  and  was  held  in  the  highest  respect  at  the 
court   of  George  I  ;   the  Princess  of  "Wales,  Caroliue, 
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Queen  to  Gcoreo  11,    a  literary  lady,  wii.  (l••ll^ht.Hl  wuh 
his  society,  and  Messed   God  that  she  livt;d  in  his  days. 
His  maimers  were  |)leasiiv^  and  simple,   no  truce  of  pride 
or  ostentation  at  his  si;reat  ;ittainnients.      lie  was  extremely 
absent,   would  sit    lor  an  hour  at    his  hed  side  on    risin-, 
absorbed  in  thoujiht,  and  was  in  the  habit  of  travelling;  with 
his  hands  extended  out  of  each  of  the  windows  of  his  eoach. 
In  his  food  he  was  very  temperate,  al)stemious  in  the  use 
of  wines,    and  fre(iuently  forc;ot  the  time  of  his  meals  tdl 
reminded.       The  eelehi'ated   Mr.  Locke  was  his  friend. 
Mr.  Locke  had  not  a  taste  for  mathematics,  therefore  he 
made  no  progress  in  practical  Astrononiy-       It  is  pleasiii^ 
to  the  Christian  to    rank  both  these  threat    i)hilosophers  in 
the  list  of  behevers  in  Christianity  ;  they  both  wrote  Com- 
mentaries on  certain  parts  of  the  Scriptures— Sir    Isaac 
Newton  on  part  of  the  Prophecies,  and  Locke   on    St. 
Paul's   tine  Epistle  to  the  Romans,  in  the  exposition  ol 
wliich  he  has  exhibited  liis  great  powers  of  reasoning  and 
research.       Mr.  Locke  was  in  every  respect  an  excellent 
and  an  exemplary   Christian  ;  he  lived  to  his  73d  year, 
and  had   liis  trials  and  persecutions  in  the  tyrannical  days 
of  Charles  II,  who  would  have  taken  olF  his  head  for  dar- 
ing to  write  on  liberty,    had  he  not  escaj)ed  to  Holl.'uid,^ 
where  he  remained  till  the  revolution.     The  University  ot 
Oxford,  complying  with  the  mandate  of  a  corrupt  eourt, 
to  their  eternal  disgrace,  in  November  108^4,  at  the  King'? 
express  instance,  (who  died  suddenly,  Feb.   0,    IGSf),) 
expelled  that  great  philosopher  from  his  lucrative  place  as 
Student  of  Christ  Church,  whose  works  have  since  been 
their  greatest  pride  and  glory  ;  so  are  the  best  men  treated, 
by  those  who  shamefully  abuse  their  power  and  are  insen- 
sible to  merit.  ^  u    .   .•   , 

Sir  Isaac  Newton  is  supposed  to  nave  had  littl*^ 
knowledge  of  the  world  ;  sharpers  and  swindlers  could 
have  cheated  him  with  the  greatest  ease,  but  he  gave  iheiu 
no  opportunity.  Mr.  Conduit,  his  nephew,  says  he  had 
a  very  lively  and  piercing  eye,  a  comely  aspect,  with  a 
fine  head  of  hair  as  white  as  silver.  Bishop  Atterbury  (ni 
mv  opinion  a  much  superior  judge,)  says  on  the  contrary, 
that  the  lively  eye  did  not  belong  to  Newton  for  the  last 
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ILLUSTRATIONS   OF   ASTRONOMY. 


So  when  the  Moon,  refulgent  lamp  of  night, 


O'er  heaven's  clear  uzure  Hpreads  her  lacred  light. 
When  not  a  breath  disturbs  the  deep  serene, 
And  not  a  cloud  o'crcasts  the  solemn  scene  ; 
Aroand  her  throne  the  vivid  pianetn  roll, 
And  stars  unnumbered  gild  the  glowing  pole. 
O'er  the  dark  trees  a  yellower  verdure  shed. 
And  tip  with  silver  every  mountain's  head  ; 
Then  shine  the  ^ales  ;  the  rocks  in  prospect  rise  ; 
A  Oood  of  glory  bursts  from  all  the  skies  ; 
The  conscious  swains,  rejoicing  in  the  sight. 
Eye  the  blue  vault,  and  bless  the  useful  light." 

Pope's  Ijombb. 


LETTER   I. 

ILwiNG  seen  an  firticlo  in  a  late  paper,  staling;  that 
rertain  Astronomers  in  Germany  had  iliscovored  a  colos- 
«*al  edifice  in  the  centre  of  tlie  iMoon — also  traces  ol 
roads,  cultivation,  and  clear  indications  of  inhabitants  in 
certain  latitudes  of  that  Planet,  or  Satellite  to  our  Earth  ; 
having  taken  much  pains  for  many  years  past,  ;md  occu- 
pied my  time  and  attention  in  th?t  most  interestini:;  study, 
I  must  declare  my  doubts  of  the  truth  of  those  discove- 
ries. Schraeter,  (a  celebrated  German  Astronomer,) 
lately  deceased  at  an  advanced  age,  occupied  much  time 
in  investigating  the  surface  or  disc  of  the  Moon  and  Venus- 
Ile  published  the  results  of  his  labours,  which  uere  simi- 
lar to  those  we  now  discuss.  Had  these  men  brought  a 
few  witnesses  to  their  dis('oveiies,  we  would  surely  be- 
lieve them  ;  this,  however,  they  declined,  and  for  that 
.-special  reason  I  dissent.  Schraeter  has  published  a  Map 
of  the  Moon,  the  best  on  record,  in  which  he  notices  the 
height  of  its  mountains  ;  one  named  Leibnitz,  he  makes; 
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lwenty-(ive  ilio.isan.l  fot-t  hi-h,  wl.icii  is  nearly  equal  to 
(ho    leisvht   of  the   Ili.nalayan,   which  clivides   India  frorr. 
Ih.bct,  (the   iiighcst  on  our  gluhe.)      He  also  states  thai 
he  had  discovered   Twilight   in   the  Moon,  her  having  aij 
atmosphere  bein-  dcniied  bv  a  .i^reat  majority  of  the'bc^t 
Astronomers  of  all  a-es.      He  also  states  his  discovery  of 
Mountains,  fiv.^  and  =ix-folu  iii-her  than  any  on  our  earth 
in  tiie  Planets  Venus  and  Mercurv.      Now   we  know  that 
Venus  has  a  disc  as  rcsphMident  as  a  fixed  star  ;  and  Dr 
the  hither  of  Sir  John  Herschel,  tells  us,   that  having:  cx- 
anuned   the    disc   of  Venn-    and  of  Mercury  al^o,  for  ; 
s(>ries  of  years,  with  the  best  Telescopes,  even  with  his 
jrreat  ioriy-feel  reflector,  he  has  never  been  able  to  see 
or  observe  any  inequallies    on  the  disc  of  \'enus  or  of 
Mercury.      He  says  that  the  height  of  the  Lunar  moun- 
tains has  been  greatly  over-rated.      His  discovery  of  Vol- 
ranoes  m  the  Moon,   as  {\ir  back  as  the  year   17S9,  soc.n 
alter  the  completion  of  his   great  Telescope,   I  have  no 
doubt   ol.      Two   were   in   action,  ejecting   ashes,  quite 
visible,  and  a  third  extinct.      I  am  now  studving  the  latest 
treatise  on  Astronomy,  by  the  pr.-ent  Sir  .John  Herschell 
—his  valuable  work  is  worfliv  t!i.    talented  son  of  a  cele- 
brated father,    who  induiged  in  no   visioMary  speculatioiK, 
but  truly  told  the  result  of  his  discoveries,     tho^e  amongst 
the  iMxed  Stars,  by  the  power  of  his  Telescopes,  are  trulv 
wonder  lul. 

In  Chaj).  G,  Section  8G2,  last  Edition  of  Herschell'^ 
Astronomy,  the  author  says,— ^'  The  physical  constitu- 
tion ot  the  Moon  is  better  known  to  us  than  that  of  am 
other  Planet.  By  the  aid  of  Telescopes  we  perceivl- 
niequahties  m  its  surface,  which  must  be  mountains  and 
vallies  ;  Irom  experiments  by  the  micrometer,  of  the 
length  oi  the  shadows  of  many  of  the  most  conspicuous 
their  heights  Iiave  been  (calculated— die  highest  bein- 
rather  under  two  miles.  The  existence  of  such  Moun- 
tains is  corroborated  by  their  appearance  as  small  points 
or  islands  ot  light,  beyond  the  extreme  edge  of  the  en- 
hghtened  parts,  which  are  their  tops  catching  the  sun. 
beams,  and  which  as  the  light  advances,  at  length  connoci 
tliemselvcs  with  it,  and  adyance  from  the  outer  ed-c. 
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Section  363,  ''  The  gencraliiy  of  Lunar  mountains 
present  a  striking  uniformity  of  asi)ect  ;  they  are  wonder- 
iully  numerous,  occupying  by  far  the  greater  portion  of 
tlic  surface,  and  almost  universally  of  an  exactly  circular 
or  cup-shaped  form.  They  oiler  in  its  highest  perfection 
liu'  true  volcanic  character,  as  may  be  seen  in  the  Crater 
of  Vesuvius  ;  and  in  some  of  the  principal  ones,  decii;ive 
marks  of  volcanic  stratification,  arising  from  deposits  of 
♦"jerted  matter,  may  be  clearly  traced  with  powerful 
Telescopes.  What  is  moreover  extremely  singular  in 
ti:r'  Geology  of  tiie  Moon  is,  that  although  nothing  hav- 
iivg  the  character  of  Seas  can  he  traced,  (for  the  dusky 
spots  which  are  connnonly  called  seas,  when  closely  ex- 
amined present  aji])earances  incom})atible  with  the  suppo- 
;sition  of  deep  water,)  yet  on  its  surface  are  large  regions 
perfectly  bare,  and  apparently  of  a  decided  alluvial  cha- 
racter. The  JMoon  has  no  clouds,  or  any  other  indica- 
tion of  an  atmosphere  ;  Mere  there  any  it  would  not  fail 
Id  be  observed  in  the  occultaiion  of  Stars,  and  the  Phe- 
nomena of  Solar  Eclijiscs — hence  its  climate  nuist  be 
very  extraordinary  ;  the  alternations  being  that  of  uinniti- 
-;ated  and  burning  sunshine,  fiercer  than  an  equatorial 
iwjon,  continued  for  a  whole  fortnight  ;  and  the  keenest 
severity  of  frost,  far  exceeding  that  of  our  polar  winters, 
ii)r  an  equal  timi;.  Tiie  consequence  must  be  absolute 
aridity  below  the  vertical  sun,  constant  accretion  of  hoar 
frost  in  the  opposite  region,  and  perhaps  a  narrow  zone 
i)f  running  water  at  the  borders  of  the  enlightened  lieniis- 
pliere.  It  is  possible  then,  that  the  evaporation  on  the 
i)ne  hand,  and  condensation  on  the  other,  may  to  a  certain 
(■xient,  })reserve  an  equilibrium  of  temperature,  and  miti- 
gate the  extreme  severitv  of  both  climates. 

Section  3G5.  "■  A  Circle  of  one  second  in  diameter, 
as  seen  from  the  Earth  on  the  surface  of  the  Moon,  con- 
tains about  a  square  mile. — Telescopes  must  therefore  be 
creatly  improved  before  we  could  expect  to  see  signs  oi 
mhabitants,  as  manifested  by  edifices,  or  by  changes  on 
the  surface  of  the  soil.  Owing  to  the  want  of  air,  how- 
♦M'or,  it  seems  impossible  that  any  form  of  life  similar  to 
ihose  on  earth  can  subsist  there  ;  no  appearance  indicating 
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vrgetatlon  or  llic  sli2;hlesl  variation  of  surface,  uhich  cun 
fairly  bo  asrribod  to  chani^c  of  season,  can  any  w  lie  re  bo 
discerned.  The  Innar  summer  and  winter  arise  in  fact 
from  the  rotation  of  the  Moon  on  it?  own  axis — the  period 
of  w^hich  rotation  is  exactly  ef|ual  to  its  siderial  revolution 
ybout  the  Earth,  and  is  performed  in  a  })lane  inclined  to 
tlie  Eclij)tic,  and  therefore  nearly  coincident  with  her  own 
orbit.  This  1?  the  cause  why  we  always  see  the  same 
face  of  the  Moon,  and  have  no  knowledge  of  the  other 
side  ; — if  there  ])e  inhabitants  in  the  Moon,  this  Earth 
must  present  to  them  the  extraordinary  appearance  of  a 
Moon  of  nearly  two  degrees  in  diameter,  exhibiting  the 
same  Phases  as  we  see  the  Moon  to  do, — but  immovea- 
biy  fixed  in  their  Sky,  while  the  Stars  must  seem  to  pass 
slowly  beside  and  behind  it — it  will  appear  clouded  with 
variable  spots,  and  behed  with  equatorial  and  tropical 
Zones,  corresponding  to  our  trade  winds  ;  and  it  may  be 
doubted  whether  in  tlieir  perpetual  chaHge  the  outlines  of 
our  Continents  and  Seas  can  ever  be  clearly  discerned." 
The  diameter  of  the  Moon  is  supposed  2,200  miles — 
her  distance  from  the  Earth  240,000  miles.  Herschell's 
2;reat  Telescope  brings  her  to  within  forty  miles,  as  seen 
by  the  naked  eye.  Even  supj)Ose  that  there  may  be  a 
small  degree  of  atmosphere  in  the  Moon,  (if  we  credit 
the  observations  of  Schra^ter,)  a  man  could  not  long  exist 
there.  The  late  Baron  Humboldt,  the  most  scientific  of 
Travellers,  ascended  Chimborazo,  one  of  the  highest  of  the 
Andes.  His  ascent  was  nineteen  thousand  five  hundred 
feet,  the  highest  point  of  earth  ever  trodden  by  Man — the 
highest  pinnacle  of  the  Mountain  was  fifteen  hundred  feet 
higher,  to  which  an  innncnse chasm,  five  liundred  feet  wide, 
filled  with  snow,  hindered  the  ascent  of  himself  and  friends. 
On  that  vast  height,  by  reason  of  the  extreme  rarity  of 
the  air,  blood  issued  from  their  lips,  and  they  could 
breathe  with  great  difficulty.  An  ascent  to  the  Crater  of 
the  Volcanic  mountain  Catapaxi,  they  describe  as  unat- 
tainable by  any  human  efforts.  That  Volcano,  i^0,000 
feet  high,  is  the  highest  on  Earth,  vomiting  streams  of 
lava  and  sulphuric  flames  over  the  Kingdom  of  Quito — to 
the  destruction  of  towns  and  villages,  the  ravag-"  ^  of  which, 
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with  the  great  liability  to  Earthquakes,  render  a  residecc; 
in  tliat  vicinity  no  desirable  object. 


LETTER  II. 

The  Theories  respecting  the  Moon  can  only  be  set 
at  rest  by  the  improvement  of  Telescopes — the  lime  may 
not  be  very  rcnotc  when  we  can  ascertain  the  truth.      la 
my   humble  judgment    she   has  neither  an    atmosphere, 
animals,  or  vegetation  ;  indeed  the  only  kind  of  proof  we 
have  of  air  in  the  Moon,  is  the  statement  of  Schra'ter,  that 
he  had  observed  Twilight  in  the  Moon  at  a  certain  period. 
Great  credit  is  due  to  that   talented  Astronomer,  for  hit: 
laborious  and  long  continued  observations  on  the   Moon 
and  the  Planet  Venus.     The  result  we  sha!!  give,  and  are 
concerned  to  find  so  much  disagreement  between  his  ob- 
servations  and   those  of  Sir  William  Herschell.      Venus 
and  Mercury   both  exhibit  Phases  like  the  Moon  ;    this 
was  foretold  by  the   great   Kepler,   the  improver  of  the 
Copernican  system  of  Astronomy.     Kepler  also   proved 
that  the  motion  of  the  Planets  was  eUiptical  ;  before  his 
time  they  were  supposed  to  be  circular.     That  great  Phi- 
losopher,  styled  (and  justly  styled)   "  Illustrious,"  was 
rewarded  Avith  a  small   pension  by  one  of  the  German 
Princes.     The   pension  was  ill  paid,  he  and  his  family 
often  suffered  severely,  and  at  length  exhausted  by  care 
and  poverty,  he  deceased  in  the  fifty-ninth  year  of  his  age. 
leaving   the  glory  of  his  name,  and  that  alone,   to    his 
family.     The  Transits  of  Venus  are  of  rare  occurrence, 
taking  place  at  intervals  of  8  and  113  years.     They  offer 
the  best  means  of  ascertaining  the   Sun's  distance  from 
the  Planets,  and  so  important  has  this  observation  appeared 
to  Astronomers,  that  at  the  last  Transit  of  Venus  in  1769, 
expeditions  wei'e  fitted  out  on  the  most  efHcient  scale,  by 
the  British,  French,  Russian,    and   other  Governments, 
to  the  most  remote  quarters  of  this  Earth,  for  tlie  express 
purpose  of  observing   the   Transit  or  passage  of  Venus 
over  the   Sun's  disc.     Under  the  auspices  of  George  the 
Third,  who  patronized  Astronomy,  the  celebrated  Capt. 
Cook  sailed  to  Otaheite  for  that  purpose.     The  first  who 
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rvcr  observed  a  Transit  of  Venus  was  Horrox,  a  youth 
of  admirable  talents,  wlio  died  in  his  22d  year,  in  the 
roiqn  of  Charles  I.,  at  tlie  time  of  the  civil  wars,  after 
nlFording  indubitable  proofs  of  i)is  capacity  and  taste  for 
thi.>  sublime  science.  lie  constructed  Tables  of  the 
rnovements  of  Venus,  proved  the  exact  time  o«  her 
transit,  and  wrote  a  tract  of  sinijiilar  ability  on  the  occa- 
sion,  entitled  "Venus  in  sole  visa,"' — a  tract  that  ha«> 
.<it!;nali/^d  hi:  memory,  as  much  as  Kepler's  celebrated 
triatise  on  the  Planet  Mars,  has  addtnl  to  the  high  repu- 
tation of  that  great  Astronon»er.  To  the  memory  of 
Horrox  we  may  well  ap})ly  the  latter  linos  of  die  pathetic 
;iddrf'>s  to  the  shade  of  Marcellus,  by  Virgil  : — 

"  Heu  miserandc  paer  !  si  qua  fata  aspcra  rnnipas, 
Tu  Marcellus  eria.     Manibu!<  dute  lilin  pleni-o  : 
I'arpureos  spargnm  flores,  animumque  nepotig 
(lis  sulteiii  accumulcm  donis,  et  fungar  inuiii 
Manere." 

The  Planets  .Mercury,  Venus,  Mars,  Jupiter  and 
Saturn,  have  been  known  from  the  first  ages  of  Astrono- 
my. Uranus  (in  hcaihen  mytholo[i;y  the  father  of  Saturn,) 
was  discovered  bv  the  late  Sir  William  ilerschell,  in 
17nl,  March  lo,  in  the  course  of  a  review^  of  the 
Heavens,  in  which  every  Star  visible  was  brought  under 
close  examination,  when  the  new  Planet  was  discovered 
by  its  disc  under  a  high  magnifying  power.  It  has  sinct» 
b(M'n  ascertained  to  have  been  observed  on  many  previous 
occasions,  with  Telescopes  of  insuflicient  ])ower  to  exhi- 
bit its  disc  ;  and  even  entered  in  catalogues  as  a  Star  of 
the  sixth  magniuide.  The  discovery  of  the  smaller  Plan- 
ets dates  from  the  first  day  of  the  year  1801,  when  Ceres 
7,'ds  discovered  by  Piazzi,  at  Palermo  ;  soon  after  Juno, 
bv  Professor  Harding,  at  Gotiingen  ;  and  Pallas  and 
Vesta,  by  Dr.  Olbers,  of  Bremen.  It  was  conjectured 
by  tlie  late  Professor  Bode,  of  Berlin,  as  probable,  that 
3  Planet  might  exist  between  Mars  and  Jupiter.  Great, 
however,  was  the  wonder  of  Astronomers  to  find  four 
I'lanels  revolving  regularly  in  ellipses  like  the  greater 
Planets,  round  the  Sun.  The  force  of  heat  from  the 
Surj's  rays,  is  seven-fold  as  great  on  Mercury  as  on  the 
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Karth,  and  on  the  outermost   Planet  Uranus  330  Uvac< 
less — the  proportion  of  the  extremes  being  two  thousand 
to  one.     Quilting  the  region  of  speculation,  we  will  now 
see  what  information  the  Telescope  aftbrds  us.     Of  Mer- 
cury wc  can   say  little  more  than  that  it  is   round,  and 
exhibits  Pliases  like  the  Moon.     It  is  too  small,  and  too 
much  immersed  in  the   Sun's  Kiys,  to  form  just  observ it- 
lions  ;    besides,    spots   are   not    observable    on    its   disc 
{though  this  is  doubted,)  as  on  Venus  ;  its  rotation  on  its 
axis  can  hardly  be  determined  ;  its  real  diameter  is  3,200 
miles,  its  distance  from  tiie  Sun  thirty-seven  millions  of 
miles — which  will  give  our  readers  some  idea  of  the  im- 
mense distances  in  our  calculations.     The  diameter  of  owr 
Earth  is  7,900  miles  ;  that  of  Venus   100  miles  less.-— 
Venus  is   the  most  difficult  of  them  all  to  define   with 
Telescopes.     The  intense  lustre  of  her  illuminated  part 
dazzles   the  sight,  and  exaggerates  the  imperfections  of 
Telescopes-     Yet  we  see  clearly,  that  her  surface  is  not 
mottled  over  with  permanent   spots   like  the  Moon, — wc 
perceive  in  it  (in  England  at  least)  no  mountains,  but  a 
uniform  brightness,  in  which  we  may  at  limes  fancy  ob- 
scurer parts.     It  is  from  observations  of  this   kind,   that 
we  may  conclude  both  Venus  and   Mercury  revolve  on 
their  axis  in  about  the  same  time  as  our  Earth.    The  most 
natural  conclusion  however  is,  from  the  very  rare  appear- 
ance and  want  of  permanency  in  the  spots,  that  we  do  not 
see  as  in  the  Moon,  the  real  disc  or  surface  of  thes*- 
Planets,   but  only    their  atmospheres  much  loaded  with 
clouds,  and  which  may  serve  to  mitigate  the  otherwise  in- 
tense glare  of  their  sunsliine.     The  case  is  very  different 
with  Mars.     In  this  Planet  we  discern  with  perfect  dis- 
tinctness the  outlines  of  Continents  and  Seas  ;  of  thes»< 
the  former  are  distinguished  by  a  ruddy  colour,  which  in- 
dicates no  doubt,  a  tinge  of  ochre  in  his  soil,  hke  what 
the   red   sandstone  tracts  on  our  earth  may  offer  to  tht 
inhabitants  of  Mars,   but  more  decided  :  contrasted  with 
this,  by  a  general  law  in  optics,  the  seas  appear  green. — 
This    Planet  has  an  atmosphere   and   clouds,  and  there 
appear  brilliant  white  spots  at  its  poles  :  these  mmt  be 
sfu?tPy  as  tbey  disappear  when  long  exposed  to  the  Swi, 
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and  are  most  visible  when  first  emerging  from  the  lone 
night  of  his  polar  wmter.  Mars  has  a  rotation  on  his  axis  • 
his  real  diameter  is  4,100  miles.  I  have  seen  all  these 
phenomena  of  Mars,  in  an  achromatic  Telescope  of  creat 
power,  at  the  Observatory  of  Armagh,  Ireland,  in  the 
winter  of  the  year  1818. 

Of  all  the  Planets,  Saturn  pr.^sents  us  with  the  most 
singular  example,  when  viewed  through  a  powerful  Teles- 
cope.    He  appears  surrounded  by  a  double  concentric 
King,  separated  by  a  space   of  nearly  3000  miles,  and 
distant  30,000  miles  from  the  surface  of  Saturn.     The 
Kings  revolve  round  the  Planet  at  the  rate  of  a  thousand 
miles  per  minute.     These  Rings  of  immense  breadth,  are 
.  only  one  hundred  miles  thick.     These  luminous   Rings 
must  afford  a  magnificent  and  a  brilliant  spectacle  to  the 
inhabitants  of  that  Planet.       During  his  fifteen  years  sum- 
mer the  night  must  be  enlivened  by  the  bright  reflection 
01  this  brilhant  arch,  extending  its   luminous  curve  from 
Uie  eastern  to  the  western  horizon,  while  even  during  the 
day  the  Sun  must  be  materially  assisted  by  its   light.— 
1  here  is  no  Planet  in  the  Solar  System,  whose  firmament 
will  present  such  a  variety  of  splendid  objects  as  that  of 
haturn.     The  various  aspects  of  his   seven  Moons,  one 
rising  above  the  horizon   while  another  is  setting  ;  a  third 
approaching  the  meridian  ;  one  entering  into  an,  echpse, 
while  another  is  emerging  from  it  ;  one  approaching  as  a 
crescent,  and  another  gibbous  ;  and  sometimes  all  of  them 
shining  together  in  one  bright  assembly  ;  the  majestic  mo^ 
tion  of  the  rings,   at  one  time  illuminating  the  sky  with 
iheir  splendour,  and  even  eclipsing  the  stars,— at  another 
tinie  casting  a  deep  shade  over  certain  portions  of  the 
1  Innet,  and  opening  to   view  the  wonders  of  the  starry 
hrmament,   are  scenes  worthy  of  the  majesty  of  the  AN 
mighty  Creator  to  unfold,  and  of  his  creatures  to  contem. 
plate,  and  to  fill  their  hearts   with  devout  gratitude  and 
praise  for  his  wondrous  works.     The  elder  Herschell  has 
been  very  fortunate  in  his  observations  on  Saturn  ;  he 
gives  all  the  dimensions  of  the  Planet  and  of  his  Rings.— 
It  IS  certainly  the   most  wonderful   object  in  our  Solar 
bystera.     In  the  event  of  the  perfection  of  Telescopes, 
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wc  will  know  vnwch  more  of  his  Moons,  and  those  of  J'j- 
piter.  four  in  mimbcr,  anil  highly  interesting  also.  In 
roforonce  to  the  inimenso  size  of  tlirse  Planets,  all  tho 
Moons  are  r(  ([iiirntl,  while  one  is  ^^iinieient  to  light  our 
smaller  Planrt.  Thou^^  eertnin  German  Astronom*^.^ 
pretend  ti^.ev  have  observed  a  Moon  to  Venus,  0:1  the 
closest  observations  by  the  best  Astronomers,  with  th»' 
most  powfrfiil  Telescopes,  none  has  been  seen  either  in 
its  place  in  her  lirmr.nient,  or  areompanyini^- her  on  her 
Transit  over  li.e  Sun's  disc.  Tiie  opinions  of  Kepler. 
Iforrox,  Iler-chcll,  and  Sciiraner,  arc.  that  she  has  no 
Moon,  nor  have  Meiciuy  or  Mar/.  How  the  absence  of 
Moons  mr.v  be  remedied,  wc  know  not. 


li:tteii  hi. 

Omitting  a  descriijtionofthe  extra  Zodiacal  Planet?, 
Jnno,  Ceres.   Pallas   and  Vesta,    imtil  wc  shall  arrive   at 
the  observations  of  Schi:rter  and  llcrschell  on   them,  wc 
now  proceed  to  .Iiipiler,  the  bugest  of  the  Planets,  gcrie- 
rally  supposed  ninety-four  thousand   miles  in  diameter — 
stated  by  Sir  Wm.  Herschell,  at  eighty-seven  thousand,  by 
Brewster,  at  eighty-two  thousand  ;  even  the  lowest  com- 
putation, (the  last,)  would  prove  Jupiter's  diameter  to  thai 
of  the  Eartlu  as  upv.ards  of  one  thousand  to  one.     Jupit'T 
has  four  Moons    or    Satellites,  frequently  eclipsed  :  tht 
third  (the  largest.)    r>,377  miles  in   diameter,    larger   by 
1,177  miles  than  our  Moon  ;  the  fo\nlh  2,890  miles  in  dia- 
meter ;  the  first  and  second  are  less,    but   as  large  as  our 
Moon,    each  exceeding  two  thousand  miles  in  diameter. 
These  may  well  be  imagined  very  magnificent  objects,  and 
highly  useful  to  the  inhabitants  of  that   stupendous  globe. 
The  disc  of  Jupiter  is  always   observed  to  bo  crossed   In 
one  direction  by  dark  hands  or  belts  ;   these  belts  present 
dissimilar  aspects   at   divers  times — they  vary  in  breadth 
and  situation  on  the  Planet's  disc,  though  never  in  their 
general  direction  ;  they  have  even  been  observed  broken 
up,  and  distributed  over  the  entire  face  of  the  Planet— 
but  this  is  rare.     Dark  sjjots  like  clouds  are  also  seen  ; 
and  from  close  observation  of  tliose  spots,  witii  glasses  of 
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ot^Sii'rr''  "  K^"rl'"lc.l  thac  Jupiter  revolve, 
nl.  K    r  »'"l'n5,„sly  :-hori  period  of  ,e„  hours 

l>L.    ,1,  ?  ,  ^''^'  "  '*  1'"^  <lark  body  of  the 

I  ane   that  appears  ,„  the  behs,  is  evidct  frotn  this   .mi 
■>  do  „ot  ,.o„,e  „p  i„  all  thei,  ,,„,,,,  ,„  „  „"^']' l''^ 
I  c  di»  ■,  b„t  fade  an  ay  sradually  before  lli.-v  tench  i, 
n.s   Moons    olfer  a  visible  dis'c  uith  j  ^  ele'eopcT 
S^ehra=er  dottbts  c„r  ever  havi„«  exposed   to    "ew'^the 

scvCsnte  I       'o  "m  "  «'"  "''  '''''''''  ^'"'S  ""''"'led  by 
flJ  ext?e^!^  r,h!'  ''  "  »"'-™'.'"J"i  "i"'  iwo  broad, 

belt,  ifke    ;„  '^1"'.  '"  "",'■'  ,'•'"""■     ■'*'•"'""  ''»='  »k° 

ol  tven  «  '    r  ■     '  "^^'■'■™''  'I'esc  bells  or  elouds,  five 

blc     ako   i'lu    r^'  "'"' "'r'""''''-'  '■'"S^  'li'tinctl/visi- 
t^  e  ,  also   the  four  n.asnificej.t  Moons  of  J„„iter    fthe 

T:n.zt  :;''d''  a,  "°'''™ ""?  "'^ «-'  ■-"''^"f  ^^ 

thewiuerof  IS  S°  """'f  ">' "^  Ar,>iagh,  Ireland,  in 

i)suvatons,  assisted  by  the  h<-si  acliroinatic  tclescones 
•mported    fro,.,    Ger„,a„y.      Tl,at  the    Uintr   is  a  solid 

Oat-k  snm/n        f   """'  ""  "'"  ''''•'  "<■■"'"-'  'I'"  S™— 

Mars  jil  /rv''*^"'  ^^joseopes,  like  .he  spots  on 
o'hs'a^s  ;,r1  ^'^""■^'  ""1"»"=  ">=  rotation  of  Saturn 
very  ,a^^»  Iv  r  T  f"^  ''™'"y-™»<^  """"tes.  It  may 
romVosedif  .or  .'"'''  '?"  =■"  ^'"Peudous  an  arch,  i( 
composed  of  sohd  tnatenals,  can  be  sustained  without 
f«ll.ng  ,n  upon  the  Planet.     The  reply  will  be  (bund  h! 
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ihc  swift  rotation  of  the  Rinp;  in  its  own   plane,   which 
close  observation  h;is  deteoted,  owinc;  to  certain  portions 
of  the  Ring  beini^  loss  brii^lit  than  others.      It  is  the  cen- 
trifiip;al  force   arising  from  this  relation,  that  sustains  the 
Ring.     The  Ririg^-  of  Saturn   must  prcr.ent  a  most  mag- 
nificent spectacle  from  tliose  regions  of  the  Planet  which 
lie  above  their  enlightened  sides,  as  vast  arclu^s  spanning 
the  sky,  and  holding  an  invariable  situation  amongst  the 
Stars.     On  the  other   hand,  in  the   regions   beneath  tlic 
dark  side,  a  solar  eclipse  of  fifteen  years  in  duration,  must 
afford  (as  v.e  suppose)  an  inhospitable  asylum  to  animated 
beings  ;  ill  compensated  by  llio  faint  light  of  the  Satellites. 
But  we  cannol  judge  of  the  lilncss  or  unfiiness  of  their 
condition  from  what  we  observe  around  us,  when  j)erhap3 
the  very  combinations  which  conv«7  to  our  mir.ds  only 
images'of  horror,  may  in  reality  be  theatres  of  the  mosl 
striking  and  glorious  'disj.lays  of  beneficent  cotitriviuice. 
Of  Uranus,  tlie  last,  or  furthest  Planet  from  the  Sun,  we 
see  on\y  a  small  round  uniformly  illuminated  disc,  without 
rings,  belts,   or  discernible   spots,   its  real  diai-.eter  (all 
astronomers  agree)  is  thirty-five  thousand  miles,  its  bvdk 
eighty-fold  that  of  our  Earth  ;  it  is  attended  by  Moons, 
two  at  least,  and  probably  four  more,  whose  orbits  are 
remarkable.     Five  of  the  Satellites  of  Saturn  are  visible 
with  Telescopes  of  high  power.     The  two  interior,  which 
just  skirt  the  edge  of  die  Ring,  and  move   exactly  in  its 
plane,  have  never  been  seen   but  with  il; ;  most  j.-owerful 
Telescopes  that  human  art  has   ever  formed  ;  and  then 
only  under  very   ()cculiar  circumstances.     Owing  to  the 
obhquity  of  the  Ring,  there  are  no  eclij)-e3  of  the  Satel- 
lites (the  interior  excepted)    until  near  tlie  time  when  the 
Ring  is  seen  edgewise.     Tlio  mosl  dislant  is  by  far  the 
largest,  and  probably   not  much   infeiior    to   the   Planet 
Ma'rs  in  size,  viz.  4,'l00  mil-s.     The   Moons  of  Saturn 
have  not  been  as  closely  observed  as  those  of  Jupiter. 

Astronomy  still  has  nmch  to  learn  of  the  smaller 
Planets,  which,  as  before  staled,  are  situate  between 
Mars  and  Jupiter.  Sir  John  llerschell  notices  Palla;* 
only.  A  great  difference  of  opinion  existed  as  to  the  size 
of  these  Planets,  between  his  late  father  and  the  celo- 
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bratcd  German  astmnomrT  Sohra^ter,  who  makes  thom  ill 

'"iolv,.  f  om  n      ","^''""   "■"   "'"   ^^"""^  "'variably 

Moo      or  '",™,'''  ""''   '''«  """P'i""  of  th« 

•Moon,  ol    (.raii.is.   «li,tt|,  revolve  f;„rii    ea-t   to   ue., 

satellite,  in  ilioir  rovoiutions  round  the   Sun. 


LETTER  IV. 

TTranus'  TJ^T  ^^'f '"?  "^  '^''  ^"^^^"^^^^  Punnet 
u  of  nil  1  "'r  ''^'■'  -'^  ""'^■'^  ^^"'"  ^'^^^  Sun)  precludes 
u^  of  a!  hope   of  a.nv.n^  .t  a  perfect  know  rcL  of  its 

oneral;!^ '• '  n  ^^^^  """^''^--  of  the  four  smaillfprancrt 
operates    ui  hko   n^anner.       On- of  flu.  ^i     P.,i!     ^  ,    *^^-^ 

a.y  a..„,,,„e,.e,  ,:„,e  co.,„::"„,'  iVt'inad  IpJ^- 

Xm        "7"  "  '"'"'■  .  '^  """  ('^y^  Sir  Jul,,,  Ue  . 
..cl  ell)  |,lacc,l  on  „„e  of  i|,e„,  woul.l  spring  *itl,  ei' 

•X  St   ami  ,h'  ""'  """''•     "'.'  ""^''  l*"""'  Si»n.'    rai.h^ 

h '  K  «"or„ious  a,„mal.s  wl,i<-h  on  mnh  require 

the  buoyant  power  of  «a!er  to  eo„nteracl  :heir  3,, 

ni.sht  then  be  .nhabiiants  of  ,he  land.     Cere       of    rt' 

dy  CO  our  tbongl,  no.  deep,  appears  as  a  «a  o  ,1  e  eiXh 

which  en,,i'  ,'  "™""-''  '■"'''='•  "'  ^  Sreater  distance. 
Which  causes  her  diameter  apparently  to  vai-v.  The  I'la 
net  J„„o  ,s  ol  a  red  colour,  an,l  is  Tree  from  the  clou  Iv 
a  mosphere  wlneh  surrounds  Pallas.  It  appeorffrom  t 
c  ose  observafons  of  Schr.ter  tha,  she  has'^'a,,  a,n  osphe^ 
of  great  deps,ty,-a  very  remarkable  variation  in  her  bri7 
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llancy  has  been  observed  by  him.      The  planet  Vesia  is 
as  a  star  of  the  fifih  or  sixth  mnjijMilude,  and  may  be  seen 
in  a  clear  evening  by  the  naked  eye— its  light  is  more  in- 
tense, pure  and  wliile,  than  that  of  the  others — it  resem- 
ble? Uranus — it   is   not  nebulous  or  cloudy.      Ilerschell 
could  not  perceive  its  disc.      It  is  needless  lo  give  their 
dimensions,  the  truth  is,  telescopes  must   be  greatly  im- 
proved before  they  can  be  accurately  discerned.      How- 
ever, it  occurs  to  my  judii;ment,  that  the  circumstance  of 
Vesta  being  frequently  visible  to  the  naked  eye  proves  her 
diameter  greater  than  that  of  her  sister  planets.     Having 
discussed  the  phenomena  of  the  ten  planets  of  our  system, 
the  larger  of  which  I  am  confidunt  are  inliabited,  and  the 
smaller  may  have  inhabitants  also,  we  now  recur  to  our 
own  SateUite,of  which  we  know  most  by  observation,  and 
in  the  discovery  of  the  real  state  of  which  Schrapter  has 
taken  more  pains  and  been  more   successful  than  any  as- 
tronomer, antient  or  modern.      He  measured  the  projec- 
tions of  the  shadows  of  the  mountains  in  the  moon  with 
micrometers,  when  the  sun  was  near  i   e  horizon,  and  i3 
either  about  to  leave  the  Moon  in  darkness,  or  advance 
to  the  meridian.     From  the  distance  of  the  mountains  from 
the  boundary  between  light  and  darkness,  we  presumo 
tliat  he  finds  the  altitude  of  the  sun  above   their  horizon, 
and  thus  deduces  the  altitude  of  the  mountains.     In  thi« 
way  he  has  also  measured  the  depth  of  her  immense  cavi- 
ties ;  and  by  his  long  continued  observations  it  appears, 
that  the  Lunar  Mountains  exceed  those  on  our  Earth  in 
height.     In  my  opinion  he  was  far  more  likely  to  measure 
accurately  the  mountains  in  the  Moon,   clear  and  unol>- 
scured  by  clouds,  than  in  Venus.     (He  measured  four 
mountains  in  Venus,  two  in  Mercury.)     1  cannot  credit 
his  statement  of  one  of  those  mountains  in  Venus  being  22 
miles  high,  the  second  18  miles,  third  and  fourth  10  and 
1 1  miles  high  :  thai  is  more  than  four-fold  the  height  of 
Chimborazo.     Those  in   Mercury  he  gives,  the  first  18 
miles,  the  second   10  miles.      These  results  I   decline 
complying  with  ;  but  I  am  also  confident  that  Schrater, 
the  first  practical  astronomer  of  his  time,  would  not  assert 
a  wilful  falsehood.     We  are  bound  to  use  the  reason  thai 
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-je_  .he  pH,.ciH  ".ou,„ai„s  J^'.^^^'^  "^S^ 

por.io„  of  h."::;,-;?  '^^::^z^r'  "r  f^™" 

that  water  in  anr  n,.„.rW     i  J^clira^ter  both  agree 

-  I  at  all  inSer"  l: r  sr  l""  '"  '^^  ''7"'  "^^ 
m..rh  density,  or  is  .nSoW  ^•  t  u"  ^['nosphere  of 
sont  fin  183^\  ",  ,h  '  ?.""  *^«hn  Iferschell  waj 

-nt    to  ^   itvSs  r ;;  e  r'  ".'"  ^'^"^  ^^^^^"' 
"urn.ost  coiahern  ati  M  °"  ^'^^^"^^^  ^'^^-^  apparent  in 

some  years  ac^oTo  rii  r  "      r  ?f  '^"'  P"''P°^^  ^•^  ''^Paired 

pieto  izzZiX^z:' %^^^^^   -'^'-- 

bo  erected^  n  ""'"^J""  ."'•''"''(I  an  Observatory  lo 
no«Zet  "dXr'^'""'"'  "''"•'  Professor  S^u°a 
rope,  aro  vVr.  w  h  t","'""  "l'".'^""'^>  'he  best  in  Eu- 
toles;ones    ^I^ri,       '  ?"""■  '",  '^'  <^""struction  of 

,     'r^'   ana   lo  tJieir   ruscedness;     thir.  »^  .i 
'rrPL'u  nr  fiVc  «r  i .       i  *  "^b^/J"t'5>>,  man  to  the  tamer 

•^"^s  spring  from  their  ruRSd  fl"„t    „ '   1''"  P^J™""? 

when  we  exlm in^.hp  l-"*  ^T\  ""  P'"''^"'  "^^  !  "-d 

hsDrine  cUfli   ».  "''  ''''"'''  ^'=<=°"'pany  the  over- 

S'ng  chfli,  we  expect  to  seethetn  torn  from  their  ba.o. 


■izsj^i^vifism^mi^' 
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aiirl  that  the  process  of  desinioiivo   srparalion  is  about  to 
bo  exhibited  in  treniomlous  reality.     Tlie  strata  of  liUiiar 
nioiintnins  called  the  Appenines,  which  traverse  a  poilion 
of  lifT  disc,  aii:^e  wiih  a  precipitous  and  cra^:';y  point  from 
llie   '^  Alare  IivJiriiim  ;"   in  some  places   ilieir  »'levation 
fixceedsfour  miles.      The  analogy  lietuecn  the  Karth  and 
Moon  fails  in  a  more  remarkabU;  dei;ie<;,    when  we  ex- 
amine iht!  circular  cavitii^s  that  appear  in  v\viy  part  of  Iht 
disc  ;  some  of  the  immense  cavities  are  four  miles  dei-p 
and  forty  in  diameter. — A  high  ainmlar  ridu'e  marked  with 
lofty  peaks  andlililo  cavities  i^eneraliy  encircle  them, — an 
insulated  mountain  fre(iuently  rises  in  their  centre  ;   iht-se 
hollows  are  most  numerous  in  the  South  Wj.U  partof  tho 
j^oon — hence  its  [)cculiar  brilliancy.     The  ridi^es  wiiich 
encircle  the  cavities  reflect  the  most  iii:;iit,  and  appear  near 
die  lime  of  full  Moon  like  a  nurnhnr  of  brilliant  radiations 
issuing  from  the  large  spot  called  Tycho.     Wl-  will  still 
continue  the  subject  of  the  new  discoveries  In  the  Moon, 
as  the  most  interesting  to  us  from  its  proximitv — and  from 
iho  hif'h  scientific  character  of  the  Astronomer  Schraner- 


LETTER   V. 

Or  Ctesiphon,  (on  the  Tigris,)  the  renowned  City 
of  the  Tanhian  Kings,  it  is  reported  by  all  travellers,  that 
not  a  blade  of  grass  suJhcient  to  cover  the  smallest  insect 
under  heaven,  or  a  drop  of  water  to  allay  its  thirst,  is  nov^ 
visible  on  the  site  of  its  immense  ruins.      I  am  of  opinion, 
that  when  human  art  licreaftor,  and  probably  at  no  distant 
lime,  shall  have  improved  Telescopes  to  the  highest  pt.T' 
fection,  that  the   Moon   will  exhibit  the  like   or   similar 
scenes  of  devastation  and  aridity.      By  persons  uninform- 
ed in  science,  it  is  wondered  at  and  eve-n  doubted,  that 
oiir  Moon  is  generally  of  an  aspect  so  very  mouritainous 
and  broken.     To  this  we  reply,  that  her  surface  is  admi- 
rably fitted  by  her  Divine  Author  for  the  reception  of  and 
the  transmission  of  the  Sons  light  to  our  earth  ;  were  her 
surface  smooth  she  could  neither  receive  nor  reflect  light, 
and  it  is  highly  probable  that  at  a  future  period  the  Moons 
of  Jupiter,  of  Satum,  and  of  Uranus,   will  be  fouiid  in 


ti 

-«.o  Moon,  o,„;fil{:'n /:;,S'};»,f  JS'4f  ^  '""" 

tJ'ink  o„r  K,-,„|,  „«  ,  t  """^'"se  cavities  ;  but  wo 

'hat  the  L,„„.,r  .av^ti., ,™        ,'  "•  "   '^r"^°"^  P'"^"^'^' 

■hut  1,,-no   ibrnKTly  existed  i,    Z  VIo;,"     T?  °'  l"''"'' 
no  water  nminrfnt  .-  .,    »  ""^  ^uoon.      1  iiere   beinc 

The  deep  .^  '.  ,^  :,, t^""^  ™,„„„,t,tio„  of  this  tLeor^^ 
Moon's  M,rf.ee  J  a  e  „  I,' S"  '"  ^''""^' ''"  l"^"«  of  tl,e 
''o-Ml,attl„.,,;av;,:  :::„,;";>•  ^■»;«'"— .  'o  be- 
mamlamed  by  the  learned  H  ,       *^  '  '"'  "P""°"  ""' 

"»•  progress  of  vcd  .'m,.'!'  ^./^''''T,""'-?  ''»™  observed 
Ws^reatrefleetor  T  ^Tel^'"  ''"r''"""  '''■"'  ''"""•^d 
■"  '«'.«.!.,  has  been  al  er  d  j  Z''  1'"""'^'  ''""^  '■''^' 
»erted  in  tubes  of  ive, ,,  V  ?'""'"'  "«  "ow  in- 

fountl  by  ONneriene  ■,      "",  "''"  '"'"'«■  having  been 

frcq,,entlyaSe|™.'o  ',  f'^"''''.^  •''"''■"'""   '""""ge,  as 

celltiai  U"sen';:-:i„"n':  ""j^e":' dP '^t^'^  ""*  "'J^-^'  "^  » 
raa-'ns  at  Slo„Kb    near  VVI„,i  l.  o^orvatory  still  re- 

-oryof  tbe^i:™  ;  ^ Xt";  'ari'lr"?,  ,''"'"' °'-"- 
'-...  (Ger,na,,v,,  was  de  roy  d '1  t  e'"Fn  '  "h""  ^T 
(merman  wars.      l<|iil,„  ,.,,    c^        ,-   ""-   ''m'ch  in  tile 

=^™da,bytemnest     'adtlr^T  ',""   "'"  '"'^^   "f '"» 

i'nagine  the  Freneb     ,«" L    n  tt^'IfT"''      "T^  """''' 
destroy  .•„,  Obscrvatorv   n„,l  ,1  '""'"1"^  "''o  "ould 

^ces.-    Sueb  are  t  e'VnTbi      V'"f  ""''  "■'"•  "'=  =-" 
<-^"^dbyt;ood,ncV  '    '  '"''  "'   ™'   ever  depre- 

jects,  which  we  will  d^,  r':.  .        ,  •  ^'  ^^^'  '^"'  ^""'^^r  ob- 
19th  April    1787         K  .  "/  ^"'  "^^'^    ^'o^ds.      -  On 

pla^'o.  of  tKe   d'i    r'n  r?^  /^'"'^'  ^'^^^'^""^^  '«  different 
t..e   dcA   part   of  the  new   Moon.      Two  are 
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nearly  extinct,  or  readv  to  break  out,  which  may  be  de- 
cided next  lunation  ;  the  third  shows  an  active  eruption 
of  fire  or    luminous  mailer  ;  I  measured  the  distance    ot 
the  crater  from  the  northern  edge  of  the  Moon— its  light 
is  much  brighter  than  tlie  comet  discovered  at   Pans  the 
lOih   of  this  month.     April  iOih,    1787.— The  volcano 
burns    with  greater  violence  than  last  night  ;  I  believe  its 
diameter  cannot  be  less  than  3  deg.  by  comparing  it  with 
Uranus.     As  Jupiter  was  near,  1  turned  the  telescope  to 
his  third  Satellite,  and  estimated  the  diameter  of  the  burn- 
ing part  of  the  volcano  to  be  ecjual  to   at  least   twice  that 
of  the  Satellite,  (three  miles  in  diameter.)     The  figure  is 
irregular  and  round,  sharply  defined  on  the  edges.      1  he 
other  two  volcanoes  are  much  further  towards  the  centre 
of  the  Moon  ;  no  well  defined  luminous  spot  can  be  ob- 
served in  them.       The  three  burning  spots  are  plainly  to 
be  distinguished  from  the  rest  of  the  marks  on  the  Moon, 
for  the  reflection  of  the  Sun's  rays  from  the  Larth,    is  m 
its  presem  situation,  sufFiciently  bright  with  a  ten  feet  re- 
flector, to  show  the  Moon's  spots,  even  the  darkest  ot 
them.       Nor  did  I  perceive  any  similar  phenomena  last 
lunation.     The  appearance  of  what  I  have  called  the  ac- 
tual fire  or  eruption  of  a  volcano,  exactly  resembled  a 
small  piece  of  burning  charcoal,  when  covered  with  a  ve- 
ry thin  coat  of  white  ashes,  which  frequently  f  «ere  to 
it  when  it  has  been  some  time  ignited  ;  and  it  had  a  de- 
gree of  brightness  about  as  strong  as  that  with  which  such 
a  coal  would  be  seen  to  glow,  in  faint  daylight.     AH  the 
adjacent  parts  of  the  volcanic   mountain  seemed  to  bo 
faintly  illuminated  by  the  eruption,  and  were  more  ob- 
scure as  they  lay  at  a  greater  distance  from  ^'^^  crater^- 
This  eruption  resembles  much  what  I  saw  in  May  17bo, 
an  account  of  which  I  will  communicate  to  the  Society. 
It  differed  much  however  in  magnitude  and  brightness  ; 
for  the  former  volcano,  though  much  brighter  than  that 
now  burning,  was  not  large  in  the  dimensions  ot  its  erup- 
tion.    The  former  seen  in  the  telescope  resembled  a  star 
of  the  4th  magnitude,  as  it  appears  to  the  natural  eye.— 
This  on  the  contrary  shows  a  visible  disc  of  luminous 
matter,   very  different  from  the  sparkhng  brightness  of 
star  light."     Here  his  observations  on  volcanoes  end 
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l.ri:;;nnoi       '  ■^•" '-".."dcd  by  an  elevation  of  iitui 

■<i^|nne!h,oh!r'''TV''"''  '"""''  ''"'"H'Ue,-o  i^^^  U.  been  .1 

'•■  "knes.,  ooniinued  iln  1„  o<^"irred  n,   1724,  total 

•■•"-■In-  come     s,  "I    ""  "^'™"  ™'"^"<^^'  «'''iei.  De 

^!oo„  v.ver,r:t.;:r  0  i,:e''"'^o,  7e'":;r''  ''^''  r 

-'>l>oct  oftho  \fnnn'.  I-    .v''^*-^^-      '-'"  "iG  Other  Side,  tie 

-f^'i"".-u'a„  o.,"r'  ""If'"'  »;"i'.  ^-dditional  proofs 
--ervetl  Jmc  17'  ir«  i  m  "■""•■"'»"  «!  Saturn,  ol;- 
^'lV«.re,l  XcVod  ,  ;:  '■"•^  •■""'.""'  '""'■^  °f  Saturn 
;;-''.''<^>'»ct'eV!a''^,:'lC:tX^^^^^^^^^^^ 

nilz    n,l  Do  erfc     "  ? ''f '"'?"  "^  ">e  mountains  Leih- 
Uo>  erld]_the  former  l,e  computes  twcntj-five 
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thousand  feet  in  height,  (five  miles)--werc  less  illuminatea 
than  the  other  parts  of  the  Moon's  disc.     He  also  obser- 
ved several  obscurations  and  returning  serenity,  eruptions 
and  other  changes  in  the  Moon's  atmosphere,  from  whirl, 
he  was  led  to  expect  that  a  faint  tvvihght  might  be  per- 
ceived towards  her  cusps  (as  was  the  case  from  his  obser- 
vations on  Venus.)     The  occuliation  ^^  J"P;J^^--^i;:; •  ;; 
1792,  was  observed  also  by  him— some  ol  the  Satel  it^  ^ 
became  indistinct  on  the  limb  of  the  Moon,  w  nle  others 
remained  unobscured-the  belts  and  spots  of  Jupiter  a  so 
appeared  very  distinct,   when  close  to  the  limb  ol   the 
Moon        These  observations,    however,    have  failed  iv 
convince  me  of  the  existence  of  a  lunar  atmosphere  ot 
any  great  density  or  extent. 


LETTER  VI. 
Having  given  in  those  Letters  the  most  satistac ton 
account  of  the  Planets  in  general,  and  of  ^h^  f  oori  in 
particular,  that  we  could  possibly  collect,  we  willobseiv* 
that  there  is  no  Science  which  requires  more  candour  .  . 
disposition,  and  openness  to  conviction  than  Astronomy. 
Almost  all  its  conclusions  stand  in  open  contradiction  win, 
those  of  superficial  and  .'ulgar  observation,  and  with  wha. 
appears  to  every  one,  until  he  has  understood  and  weig!;- 
ed  the  proofs  to  the  contrary,  the  most  positive  evidenc. 
of  his  senses  ;  thus,  the  Earth  on  which  he  stands,  wh.ct; 
has  served  for  ages  as  the  unshaken  foundation  of  the  tu  n- 
est  structures,  either  of  art  or  nature,  is  divested  by  i  ir 
Astronomer  of  its  attribme  of  fixity,  and  conceived  h> 
him  as  turning  swiftly  on  its  axis,  and  at  the  same  umr 
moving  onward  through  space  with  great  rapidity  ; 

Sun  and  the  Moon,  which  appear  to  the  uneduca  ed  rounu 
bodies  of  no  very  considerable  size  become  enlargec  b. 
the  Astronomer  into  vast  globes.  The  Moon  2,200  imk. 
in  diameter,  and  the  Sun  immensely  arger  ;  the  Flanei^, 
xvhich  appear  like  stars  somewiiat  brighter  than  ^ be  rest  - 
are  to  the  Astronomer  spacious,  elaborate  and  habitab  . 
worlds,  some  of  them  vastly  greater  and  lar  more  eui  i- 
ously  furnished  tiian  the  Earth,  as  there  are  also  oihr,. 
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less  so  ;  and  the  Fixed  Stars,  which  present  only  lucid 
sparks  and  brilliant  atoms,  are  to  him  Suns  of  transcend, 
ant  glory,— so  that,  when  after  dilating  his  thouehts  to 
comprehend  the  grandeur  of  those  ideas  his  calculations 
has  called  up,  and  exhausting  his  imagination  and  the  pow- 
ers of  his  language  to  devise  similies  and  metaphors  illus- 
trative of  the  immensity  of  the  scale  on  which  his  unive  se 
IS  constructed,  he  shrinks  back  into  his  native  sphere,  he 
iinds  It  m  comparison  a  mere  point,  so  lost  even  in  the 
minute  system  to  which  it  belongs,  as  to  be  invisible  and 
unsuspected  from  some  of  its  principal  -d  remoter  mem^ 
bers. 

The  object  of  these  letters,  strictiy  di  Jactic,  is  sim- 
ply to  teach  what  we  have  known  heretofore  by  celestial 
observation,  and  what  we  have  since  acquired  by  readin- 
and  reflection.     The  moderate  limits  of  Ten  Letters,  and 
the  necessity  of  every  point  being  treated  on,  within  that 
limit  rather  diffuse  in  explanation,   (for  instance  our  no- 
nces ot  the  Moon,)  as  also  the  eminently  matured  and 
ascertained  character  of  the  science  itself,   render  this 
(bourse  both  practicable  and  eligible  ;  as  there  is  no  dan- 
^er  at  this  advanced  period  of  the  science,  of  any  revolu^ 
aon  in  astronomy,  like  those  which  are  daily  changing;  the 
leatures  of  the  less  advanced  sciences,  calculated  to  des- 
iroy  our  hypotheses,  and  to  confuse  oLr  statements.— 
Writing  only  to  be  understood,  and  to  communicate  as 
much  information  in  as  little  space  as  possible  (as  in  our 
Letters  on  Prophecy,)   we  can  afford  to  make  no  sacri- 
iices,  to  system,  to  form,  or  to  affectation. 

VVe  now  proceed  to  discuss  the  subject  of  Comets, 
one  of  winch  has  visited  us  this  season  ;  and  of  whose 
v.sit  we  have  direct  evidence  in  the  length  and  severity  of 
our  winter,  all  over  iliis  earth.  Previous  to  our  com- 
mencing a  discussion  on  Comets  we  will  offer  some  ob- 
servations. The  work  on  Astronomy  by  Sir  John,  son 
u>  he  late  Sir  Wilha.n  (or  Dr.)  Herschell,  displays  much 
abih  y  and  knowledso  of  the  science.  He  omits  not  to 
mention  all  h.s  father's  observations  and  their  results  ;  but 
he  is  not  equally  just  to  the  merits  of  other  eminent  as- 
tronomers.    Schrater  he  mentions  once  only  (I  believe) 
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.•„„1  ilmi  inoiacntally  ;  r,n.l  of  llorrox  ho  makc5  s,h,,c  ,l,?i.i 

in"  the  Leavens  v.ith  his  i.<'"<-ifnl  lck»(o|  e.,  lion.  !.■ 

o'l  01    ne«r  discovered  .ho  fo"-'""";-  '"fM"  ^  . 
suspeo.;!  then,,  lying  l>otwc^u  .he  -1;"'  «  j*';'^^  ,  V  ^ 

T,n  :.,..-      Nor  did  Schratcr  discover  aiij  o    ihom.      in^ 
Sv  (I  beheve  inven.cd  hy  Herschell,)  .ha.  .hese  .ere 

Mm,    was    and   s  nunc  too  absurd  .0  be  (icuiiui. 
ohe'l!  ^   evidenl ly  jealc.s  of  theh-  discovery  by  cl"  - 

Scotcirestate   (80  miles.)       My  opinion  .s    thai  .t  t 

Schra^cr  In  my  judgment,  ^'^'^l^.!^'^^"^^'  .  ^fiiis  obser- 
nf  Ilerscliell  in  their  diamelcr.      Ihc  succc.  oi  nis  u 
ol  i*c'^^"^^  l^i,  d^^ible  concenlric  ring— on  hi^ 

=  :iSy^  discovery  of. h.™o,n.e.^ 

:!;:!!!»!      U™^Sdlyfi^li:ve„esan,on^ 

Sr stars  and  noi*  "---;,-„  rlaXob^n'^.i 
where  honor  is  .,«s.ly  dne.  '  ":;'"'''/  „  j,,„  Satelh..- 
a„,l  notices  the  ret.ogade  m"^  '"^  fj,"  1  ^  \vhi.h  n,.  .o. 
of  Uranos,  contrary  to  the  I;^'  :^  ^;-  V',  ,^,_^i  ,o  u,.st, 
(bv-observa..on)conh>™.     l^' ;>'"',  „,•  „,trono,ncr.. 

"  "  '^'"He;  cor  ospo  ,do,  ee  whh   I.^.taoo,  nhose  ^vo,K 
man.     Her  <^oiu»|on  .^  ^^^  ^c^vi..^  - 

AVe  proceed  I'-om  uu:^  wiu  '-•^ 


f  r 


f"^ 


\  ; 


•':  X7: 


'.i 


22 


('Omeis-  Their  extraordinary  aspects,  their  rapid  and 
apparently  very  irregular  motions,  the  unexpected  manner 
in  which  they  often  hurst  upon  us,  and  the  imposing  mag- 
nitudes which  they  at  times  assume,  have  in  all  ages  ren- 
dered them  objects  of  astonishment,  not  unmixed  with  su- 
perstitious dread  to  the  ignorant,  and  a  complete  enigma 
to  those  conversant  with  the  wonders  of  creation.  No 
rational  account  of  their  Tails  (so  called)  has  ever  been 
given.  In  a  list  cited  by  a  celebrated  French  astronomer 
(Lalande,)  700  comets  are  noted — their  actual  number 
arc  many  thousands.  Many  indeed  must  escape  obser- 
vation by  reason  of  their  courses,  traversing  only  that  part 
of  the  heavens  above  the  horizon  in  the  day  time  ;  such 
Comets  are  seldom  visible  in  a  total  eclipse  of  the  sun, 
one  of  which  happened,  by  Pliny's  account,  sixty  years 
before  Christ,  v>hen  a  large  Comet  was  actually  observed 
near  the  sun.  Several  have  been  seen  even  in  the  day- 
time. That  feelings  of  awe  and  astonishment  should  bo 
excited  by  the  sudden  appearance  of  a  great  Comet,  is 
not  surprising,  being  the  most  brilliant  and  imposiiig  of  all 
Jiatural  phenomena.  Comets  consist  of  a  large  and  splen- 
did but  ill  defined  nebulous  mass  of  light,  called  the  head, 
which  is  usually  brighter  towards  its  centre,  and  appears 
ol  a  vivid  nucleus  like  a  star  or  planet.  From  the  head 
appear  to  diverge  two  streams  of  light,  which 'grow  more 
diffused  at  a  distance  from  the  head,  and  which  sometimes 
close  in  and  unite  at  a  little  distance  behind  it,  sometimes 
(•ontinue  distant  for  a  gieat  part  of  their  course,  producing 
an  effect  like  the  traiais  left  by  some  bright  meteors,  or 
like  the  diverging  fire  of  a  sky-rocket,  without  sparks  or 
perceptible  motion— this  is  the  Tail.  This  magnificent 
appendage  attains  occasionally  an  immense  apparent  length. 
The  Comet  of  1G80,  the  most  celebrated  of  modern 
times,  was  the  most  remarkable  of  all,  with  a  head  not 
(-•xceeding  m  brightness  a  star  of  the  second  ma<rnitude. 


l.ETTER  \  II. 

The  great  Comet  of  inso,  referred  to  in  my  last 
..ctror,  covered   with  its  Tail  an  extent  of  more  than 
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seventy  deerees  of  the  heavens,  or  as  some  stale,  ninety. 
The   Tail  is  by  no  moan,  an  invanab  e  appendaRe    o 
Come/s    many'of  the   brightest  have  f ""  -d  feeb  o 
tails    and  many  more   want  thetn  totally.     Cassin.  ue 
Icriberthe  Cotnet  oC  10S2  as  beins;  as  round  and  as 
hTffht  asLn^ter.     Son.o  Conf-ls  still  h.ve  many  tads, 
'  '  ^e  L  :'f  diverging  light ;,  that  of  ,744  ted  s,x  ta,ls 
snread  out  like  an  inunonso  Ian,  cxtendinK  to  a  distance 
ofnearW  30  decrees  in  lensth.     The  most  unsubstantial 
:  ouSrivhich  float  in  the  highest  regions  o    our  atmos 
nhere    and  seen  at  sunset  to  be  drenchet^  m  light,  mu.t 
be  conslred  as  dense  and  massive  bodies,  compared 
with  the  filrny  texture  of  a  Comet.     Accordingly,  when- 
:t    bservTd  with  powerhd  Telescopes    -  J.^'  •»■« 
illusion  wliich  lives  so  idity  to  the  head,  though  it  is 
it  mie  that  iirsome  a  ver/minutc  stellar  point  h.s  been 
^een    indicatins  ill-' existence  of  a  solid  hod) . 

We  now  come  to  speak  of  the  motions  ol  Comets  , 
ihese  are  "regular  and  iaprieioiis,-sometimes  they  re- 
m  in  in  sight  only  a  few  iiys,  at  other  -ncs    or  n.„ 

months;  some  move  with  «''=;?«  ^'°™'-',^t',f^,escrib 
immense  velocity.     The  great  Comet  of  147i,  (lescrio 
eSTarcl    nthe'l.eaveiis,'of  120  degrees  m  extent   m 
•  „l,l™      Thev   do  not  confine  themselves  like  the 
pSts,  'to  a  cain  region  of  the  Heavens,  b.it  traverse 
Tv^y  part  ;  dieir  variations  in  apparent  ..".e  dtir  ng  the 
ever^  Ijaii  ,  „  „•  :uip    ^,.p  no  less   remarkable  than 

;;re'o7their"'el  c  tT  be";  tad?  increase  in  length  and 
h  ^dtn  L*S[  diey  app'roach  the  Sun,  -1;- '-' '■;^- 
u  AfiPr    n  time  tliey  a<;am  emer2;e  on  tlie  oiner 

cause  of  that  emanation.     As  they  ^^^^^J         -^  ^■ 

from  the  Sun  their  n.otion  ^'.'^^''f  Jf^' ,^^^,  f,;!  „f  .a! 
Witbnnt  the  clue  lurnished  by  the  tlieor/  oi  ^ra 
away.     ^>  nhout  tlie  ^ !'e  movements  might 

vitation,  the  cmr,.v.a  ol   ^^^^^^^."^?="l' .^^^^jj^  t,vo  Comets 
liave  remained  lor  ever  unresolved.    Kixentiy 
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have  been  identified  as  havin::;  performed  several  revolu- 
tions about  thf  Sun.  Tlie  tirst  of  these  is  called  from 
Professor  Encke,  of  Berlin,  who  first  aseertained  its  pe- 
riodical return.  From  the  ellipse  calculated  by  Encke, 
(in  ISIO,)  its  return  in  1S22  was  predicted  by  him,  and 
observed  in  New  South  U'ales  by  ^Jr.  Rumken,  beint; 
invisible  in  Europe.  Its  nest  return  was  in  18.\>.'),  (as  wo 
have  witnessed.)  The  other  Comet  lately  discovered, 
is  that  of  Biela,  who  first  noticetl  it.  its  last  appearance 
took  j)lace  in  1832, — the  next  will  be  in  183S.  It  is  a 
very  small  Comet  without  a  tail,  its  orbit  by  a  remark- 
able coincidence,  very  nearly  intersects  that  of  the  Earth, 
and  had  the  Earth,  at  the  time  of  this  Comet's  passage  in 
18oi,  been  one  month  in  advance  of  its  actual  place  in 
the  heavens,  it  would  have  passed  through  the  Comet, 
which  probably  would  l)e  attended  with  dancer. 

Havinsi;  discussed  as  fully  as  our  limits  will  admit  of, 
the  sidiject  of  Comets,  we  next  ])roceed  to  consider  the 
Fixed  Stars.  Besides  the  bodies  we  have  described,  the 
Heavens  ))resent  us  with  an  innimierable  multitude  of 
other  objects,  which  are  called  Stars.  The  aspect  of  the 
Firmament,  as  it  appears  to  tlic  naked  eye,  is  calculated 
alike  to  excite  curiosity  and  admiration  ;  but  when  wo 
ascertain  that  the  solid  contents  of  tlic  Sun  exceed  that 
of  our  Globe  above  a  million  of  times,  mid  that  its  dis- 
tance from  us  is  immense,  namely,  ninety-five  millions 
of  miles,  (llerschell  supposes  the  Sun  an  inhabited 
world,)  the  mind  becomes  overj)owercd,  and  seeks  in 
\ain  to  disco\er  anytiiins;  like  an  adequate  solid  of  such 
magnitude  of  matter,  and  of  (juautities  of  space.  Many 
of  the  Fixed  Stars  being  Suns,  dispensing  light  and  heat 
to  other  countless  worlds,  classing  our  Sun  with  the  Stars 
is  just  analiigy.  Thou<!;h  comprehending  Stars  differ- 
ing from  each  other  not  merely  in  brightness,  but  in  other 
essential  ])oints,  they  all  agree  in  one  attribute,  a  high 
degree  of  permanence  as  to  relative  situation.  This  has 
procured  them  the  title  of  Fixed  Stars,  which  may  be 
understood  in  a  comparative  and  not  in  an  absolute  sense, 
it  being  certain  thai  many  and  jirobably  ail,  are  in  a  stat*' 
of  motion,  although  too  slow  to  be  perceptible  unless  by 
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„e,n,  of  very  ^e.;ca.e^bse~.  e^^^^^^^^^  ^:, 
longscnesof  year,_  Asronoj^^^^^  ,ecordin|;  to  .he|r 
distingmsnmg  the  Sia^j.0  ,^  „      ij„des      The 

apparent  brishtness—tncsc  „„ude,  and  so  in 

bV.gh.est  are  "'"^Jj/f^J^Ve  g*  to^he  16th  are  fam.- 
succession  ;  and  ='*"  ''°'"  '  ■  „„„erful  instruments— 
liar  ,0  those  Astronomers  usm^p  .^  ^j^^  ^-^^ 

nor  is  there  a  «'"'' '«  *I?,P"^h.!Xi1-so  crowded  are 
taken  by  the  late  »- Wilhatn  Hersehe  '     .^  ^^^^ 

they  in  some  P^'"\'>^  ^''^^l^^Zo  MA  of  his  Teles- 
that  by  counting  .1-  Sf^^s  •      s.ng^^^  ,^^^    ^^^^^      d„ 

cope,  he  concKided  '"""'"'  ;„  breadth,  during  a 

his  review  in  a  ™ne  of  two  de^iees  ^^^ 

single  hour's  obsen:««>n.U  ^cer'a_^^  ^^  ^,S   ^.^^^ 
one  thousand  years  to  travel  '  ^    ,,,j  ^  cannon- 

Stars  to  ..s,-and  It  has  been  ca  cul  ^^^^^  _^^^ 

ball  nying  at  the  rate  of  450  miles  in     ^^^ 
reach  Sinus  from  our  ^-f  f'"    ,(  „'„,  earth  since  the 
light  of  many  Stars  has  "o'  ^-^'^^^'^^e  distance  of  Sirius 
creation.     Astronomers  '=°nJ^<=W'« '»_        p^  WoUaston 

from  us  at  twenty  b'»'»"'  °'  ""^f'  girius  to  be  equal  to 
has  concluded  the  light  a^d  lieat  of  ^         ^^^^  ^„  ^„j 

fourteen  of  our  Suns.  **""""  p y,  the  Rev.  Dr. 
graduate  in  the  Un-versUy  of  "^^^ "'  .^  ^,^^^i), 
Brinkley,  (lately  deceased  Bishop  ot^  ^  concluded  by 
was  Regius  Professor  of  As"onomy-  ^^^  ^f 

a  series  of  obse-valions  long  contmue*  y^    ^^ 

e,e  Fixed  Stars,  that  h«.  bad  d.s'=overed       P^^^^^^  ^.^^ 

on  that  interesting  =nbj«<='  ";„„'  also  with  an  eminent 
tnany  scientific  P^!^^"^J^^:''?\^y!i„,  of  Edinburgh.- 
astronomer,  the  late  l^'°"f^^°' ■  ,.L„_Astronomers  ar« 
Dr.  Brinkley  was  1>°^'«;«'' T  by  too  strict  a  depend- 
not  infallible.  Thf  S.^f  ^es  then,  in  A.  D.  1600  in 
auce  on  the  Rudolphine  Tables,  "'O'  .^  ^^^ 

,reat  credit,  miscalculated  the  tmieot 


great  credit,  ™f  ^'^r'^.^rvZ  1631.     Horrox,  who 
Su,,  which  be  fixed  for  the  year  ID  ^^^  ^ 

depended  solely  on  h-""" 'X'^'ponded  with  his  friend 
to  occurin  November,  1639,  corre  p  ^^^^  ,„ 

William  Crabtree,  "f  .^f^'^^'^yTnus    with  her  mountains, 
observe  the  glorious  sight  of  Venus, 
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seas,  continents,  and  forests,  visible  as  a  well  dcfincci 
black  spot  on  the  Sun's  disc  Observe,  the  dianiotcrs  of 
Venus  and  our  Earth  arc  nearly  equal.  The  next  Transits 
will  occur — first,  on  December  8th,  1874, — second,  on 
December  6lh,  1882.  Bishop  Brinkley  menlious  Horrox 
in  his  work  on  Astronomy,  in  a  manner  hichly  creditable 
to  that  prelate  as  a  scholar,  and  to  the  extraordinary 
talents  of  thai  lamented  youth. 
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LETTER  VIII. 

We  have  arrived  near  the  conclusion  of  this  Series. 
I  will  now  enquire  for  what  purpose  arc  we  to  suppose 
such  magiiificent  bodies  scattered  throu2;h  the  abyss  ol 
space,  as  the  Fixed  Stars  are.  Surely  not  to  illuminate 
our  nif^hts,  which  an  additional  Moon,  infinitely  smaller 
than  our  Satellite,  would  do  much  better  ;  nor  to  sparkle 
as  a  pac;eant  void  of  meaning  and  reality,  and  bewilder  us 
in  vain  conjectures.  It  is  surely  true  they  are  to  man 
as  "points  of  exact  and  permanent  reference,"  but  that 
man  must  have  studied  this  noble  Science  to  little  purpose, 
who  can  suppose  man  to  be  the  only  object  of  his  Crea- 
tor's care  ;  or  who  does  not  see  in  the  vast  .ind  wonder- 
ful apparatus  of  Planets  around  us,  the  provision  for  other 
races  of  animated  beings.  The  Planets  derive  their  light 
fron;  the  Sun,  but  that  cannot  be  the  case  with  the  Fixed 
Starh  ;  these  doubtless  then,  are  themselves  Suns,  and 
may  perhaps  each  in  his  sphere,  be  the  presiding  centre 
round  which  other  Planets  or  bodies,  of  which  we  can  form 
no  conception  from  any  analogy  offered  by  our  own  sys- 
l(?m,  may  be  circulating  within  the  bounds  of  infinite  space. 
Of  the  Fixed  Stars  Aldeberan  is  red,  Lyrae  a  fine  purple, 
Sirius  a  brilliant  white. 

In  my  last  Letter  I  imputed  an  error  to  the  Illustrious 
Kepler.  As  I  hold  in  such  respect  the  memory  of  that 
great  Astronomer,  that  his  name  can  never  be  even  men- 
tioned in  my  hearing,  without  exciting  feelings  of  admira- 
tion, I  now  proceed,  (as  in  candour  bound,)  to  do  him 
justice.  The  error  I  w^as  led  into  by  an  imperfect  edition 
of  Ferguson's  Astronomy  (Edinburgh,  1812.)     On  close 
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'Knowledge,  (of  wl"'  I'  ''""    '"iu.'cl  llull  l.c  IraJ  ..li«'rvea 
'a  Transit  of  Mercury,  on  M..>  -'*'',  ,,,^,i  ,„,  ,„a  „ns- 
„lnn.ted  his  error,  ;"'''   '^"j^  .^, ;  '"„    ,|,e  Sur.'s  disc.    Tho 
taken  a  Solar  ,,.ot.  I"   "^^[^  Vcnns,  acoally  occnr- 
Transit  annonnced  l.v  ^'1"-';        ^-    j,„asc  ;  bnt  rt  rm- 
red  on  Dece.nl.or  (..    "^j  ''  ^''^'^  „f  ,,o„,,„  unobserved, 
han-ily  took  , dace  "  .'^..^f';  ..f , his  History,  "  a.  an 
,.  There  lived,     say  the    ;"""'',,    (Hool,  near  Liv- 
.,hsct,re  village  ol  1^-";; ;'„'^,V^"f ;"     „\e  llorrox,  «ho 
erpool.)    a  young   '''^"™"'   the  a-e  of  twenty-two,  has 
,h!,„sl.  he  died  r'-'"f' ^f  .;;    -asm  and  genius  for  tin, 
,eft  behind  hnn  I'-^j*,;'      ™   "„derlnl.''    Tb-  I  aga,|. 

„„,nher.     Tl»=^^"'"'"'"  !'™'  Sun  n  light  and  beat,  a. 
These  Stars  -nu.h  ^"n'»^   °' '  ^^Ij.^  J.,  „hich  the  best 
before  stated  r«P«""',.^   '"  .'..rs   are  not  real,  but  spnri- 
Telescopes  show  f '.'''''',  ™.  'iid,t  therefore  must  be 
ous  (an  optical  delns.on  ).  ^^-',^;  ,^,,,„hude  are  srxty  n. 
our  only  gunlc.      Slats  ol  '  '-  -     ,   |  ,    g,a  ,,,agnitude. 
;„nber- ■.■tnd  there  are  two  >'- f^^''^'    ared   in  different 
Stars  classed  as  '="'1'"       '    ^^,  -.J.Vse  lustre,  and  have 

pans  of  the  l'<^Yf"f!'„o  t  aee      Such  a  Star  atlractt^d  tte 
died  away,  and  left  no  t  ace^  l^.^__  ^^  „^,ke  up 

observations  of  H.Pl^'f  ^  ;/™;"„„  ,oeord.      Such  also 
a  catalogue  of  the  Stars,   ne  ^^^^  j^      j.^, 

«as  the  Star  which  bla.ed  ^fj^.^^^  Venns,  atu!  then 
remaining  for  th.;ee  "-^^  f^^^jf  years  briUiam  Slavs 
totally  disappeavtng.  '"f^^^avL  ,  between  Cepheus 
TOOcared  in  the  reg.ons  of  the  ""^"e'  '  g  ^f  1570,  „as 
:SS  Cassiopea.  The  'Ig^-^t^,  Danish  Astrono- 
s„  sttdden,  that  fy^^o  l."he  Ji  '^  November,)  from 
„,er,  re.ttrning  one  eve  mg  (d  «  -^^  ,„  ,,,  a  group 

,,is  Observatory  vo  his  louewas^s._^P  ^^^  ^,^^  ^^.^^^,„  „, 

of  countrymen  ga^uig  ai  a  o 
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^nt  exist  half  an  hour  before.       It  was  then  as  br.sht  a* 
Sirius    aiul  continu.Hi  lo  increase  till  it  surpassed  Jupiter 
in  brislituess,  and  was  visible  at  noon  day.       It  be^an  to 
diminish  in  l).Mend,er,  and  in  Marc  h  laTl,  it  had  vanish- 
ed toialiv.       So  also  on  the  lOlh  Oetober,    lOOl,  a  blar 
of  the  siinic  kind,  and  not  less  brilliant,   bin-l  loith  in  the 
constellation  of  Scrpc^ntarius,   which  continued  visible  tul 
October,  ItiOf).      Similar  instances,  thoui^h  ol  less  splen- 
did character,  have  occurred  more  recently,  as  in  the  case 
of  a  Star  of  the  3d  magnitude,  discovered  m  1()7(),  in  the 
head  of  the  Swan,  which  after  disappearing;,  reappeared  ; 
and  after  under^oine;  one  or  two  nuctualions  ot  li-ht,  dur- 
,ne  two  years,  at  last  died  away  totally.       Many  stars  are 
also  missin?:.      Some  are  found  double,  some  treble.      Sir 
William  Ilerschcll    has  noticed  500  Double  Stars  ;    and 
Proft;ssor  Struve,  of  Dorpat,  (his  telescopes  being  better 
fitted  for  observations,)  has  noticed  live  tunes  that  number; 
others   also  have  extender'  the  catalogue.      Many  ot    the 
Double  Stars  exhibit  the  curious  ana  beautiful  phenomena 
of  contrasted  colours  ;  in  such  cases  the  larger  star  is  ge- 
nerally of  a  ruddy  or  orange  hue,  while  the  smaller  appears 
blue  or  green,— thus,  a  yellow  predominating  m  the  bright- 
er, that  in  the  less  bright  wdl  appear  blue,  while, if  the 
colour  of  the  brighter  be  crimson,  the  less  bright  will  be 
ereen      The  former  contrast  is  exhibited  by  Canchri,  the 
lattor  by  /  ndromeda,  both  fine  Double  Stars.     Cassiopea 
exhibits  the  fine  combination  of  a  large  white  star,    and  a 
small  one  of  a  rich  ruddy  purple.     The  Nebulie  furnish  a 
boundless  field  of  speculation  andof  conjecture--the  great- 
er part  of  them  by  far,  consist  of  stars,  and  m  the  mtermi- 
nable  range    of  system  upon  system,    Uie   imaginauon  is 
quite  bewildered  and  lost. 


LETTER  IX 

The  great  improvement  in  the  Science  of  Astrono- 
my will  appear  and  be  obvious  to  all.  At  the  end  of  the 
fifteenth  century,  a  catalogue  of  the  Fixed  Stars  up  to 
that  time  discovered,  by  Tycho  Brake,  Kepler,  and  by 
others,  averaged  fifteen  hundred  only.     At  Uie  end  ot  the 
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lisluMl,  <oi.tun,iniup«a,d.....li  :  ^„,,  a^i^. 

number  -nil  .n.r.nsu.S.     ^     ^^^';^,,|  ,,,,  Sui.  a  vast  body 

„„,„er,  bH-.,rc  h,s  ""';■'  '"■f,,  ,,„■  Sun  ar.  really  .be 
„f  f,„.     What  a,e  call  J  S  ,^  ,,^.^,^^,  ;„  ,,„ 

„,,a,iuo  body  of  ibo  Sun,    Ml"  "'''^   ^,^^,,,  ,„.„,,  ,l.an  our 
a  u.of  l.borc  ;  son.e  ar.  as   at  ^^.^^^^^^  f^^„, 

Eanb.      Tbe  Sun  is  f"""'""    '  '    '"',v<,.n  .bo  Sun  bas 
a,e  Ka..b  as  .be  M<,on  ;  "  '  'f^X  ;   a.eer.an.ed,    and 
been  bclme  s.a,od-b,s     ,d  ^^"-^  J,;„„,  „v,|es.      The 
is  eiRb.-bun.b-..d  and  -;•;,',;    d,„,sed,an  .be  Earth, 
Sun  is -on.i.osed  o  '™  "  ™;^^',",, „f  i.ubly  resplendent, 
and  is  suvround<'<l  ''J. ''"'•'.'-"  ,'''t',u     whence  arise  hn 
a„d  vast  .u,ud,ers  ol    ^H  er    1. 'rbuvinv.iv-.  «!- 'he 
li^ht  and  bc^at.     The  <■">;    '  " ';^'^^,,,  ,„,,e  and  attention 
4on  to  S.-l.rf  er,  has      •  otcd  nmc      .^^  ,_^,„._.^  „„rt  ,,„- 

,0  tbe  Solar  orb.  "'^"'''  'V,  onelusivc.  He  eom- 
perties  ap,.ear  «ry  rational  and  '^.-1^  ^,  ^,0„  ,,^,, 
Ltes  .be  boi'ibt  ol  many  Solat  »1^^'  ,.,^„,-,„„  of  his 
Lthis  1  tbluk  very  incrc-dbe  1  Ik,  1  ^  ^^^^  ^^^^^^^^ 
powerful  reHectnif  relo^tnie  1  as  ex  ,,,,,^,3  • 

1„  a  degree  uiiknown,  and    vui  t     n^_  ^1^^  ^^^^  .^^.^^  , 

Kepler  and  Nexvton.      t •"";>'       •„,  •„,  present  niainred 
^it7o,:!.ri.^^W:rrfutured'epend  solely  on 

t,on,   by  Nesvton,   »"<-;"'n^  ;  °\i  ^laws  by  uhieb  the 
which  opened  the  «ay  to  but  Uo  11  regulated  ; 

motions' of  the  Vl^^^  '^^d  ealled  tbe  Laws  of 
a,ese%vere  known  by  Kq>  <•''•'       .       f  jj.e   Science. 

Kepler.     They  ""'f^'' f°""  "j"    ,  „   move  in  circles  as 
The  first  is-that  tbe  Planets  do  no   .  ^,,^ 

supposed  by  Copermcus,   ^.n  1    e  l.p  e=  ^  ^^^^  ^ 
«coBd,  that  an  imaginary  =«''«'''"';„,  ,    ,,1  ,imes.    The 
Planets,  always  describes  ^q"  ^«^'^  ^   '.^'d  imporUnt  is, 
third,  and  by  far  *«  i^st  re  na.UW  ,^^^^ 

that  in  the  motion  of  the  Pf'!'^'  '    ^es  of  the  mean  dis- 
odic  thnes  of  revcluuon,  are  a»  the  cuDes 
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,,„re.  fron.  the  S,m.     It  is  quite  incompn'ihie  «ith  our 

imitt  to    '..to.-  intoanv  (kiails  ,c.pec-tin.  ,l,oso  ,m|;ortant 

n    s'-  it       "nirict  U,  ob>..Mvc  tlmt  the  ap|.l.r...on  of 

!,;:r  ;.,'„*::  line  e.,.la,.uion  of  tl,e  tnovcu.nts  of  the 

""'''^rrn;""  "'p^u;;,'^";-  on  wmd,  >!,..  so. 

„,orvmc      "I'olv  wi.tc.  in  a  n.o.t  talentod  tuanncf    tha 
7^y  has  been  anplieil  to  ilio=o  incsiiianiies  in  the    -unar 

St™;>i..'^:;,a;^S^>o:,:i„,nheha..an...^^^^ 

rT'rsvtr:f;:"hr^uon!;^:':^x;;c!;r.<,e 

^:..tX:;ion^M:;r;i:L,,l,onghin,e,.H-.ein^on,n. 

rf,-ran4  tlic  elliplir  motions  anJ  relations.  1  lie  calctiia 
?  ,,  ol  .1  enw'^s  ol-tlies.  clisturhing  forces  are  lanious  .n 
;  hr'to,  li  analysis .  We  eannot  l.e-  es^"'-'-  ^  "- 
ealcolations,  nor  uouUl  they  ^^^^  .^'consider 
diffietilty  some  idea  may  1°  '"^^ '  ^  f '^,.^  ,„,„„n„y 
what  is  apparent  to  nil— that   the  1  lanei.    a,  , 

...angins'their  relative     ' -n.es    rem     -J  "'^^  ^ Tte 
■uinction  o   Jupitev  and  ot  bati.m  \\\\^  lai^tbi 

the  atlraclion  of  Saturn  iTtardcd  it    0«.^^>^  .  ^^^^iu^,) 

The  works  of  a  celebrated  female  (Mi..-  ^"^^''T^'^^ll}. 

.r.  vVmen^i   astvle  of  seioiuifie  ability,  .lu.te  beyond 

pared  himself  -  to  a  child  picking  up  pebbles  on  the 
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disposuion  in  ,hc  j-op'e  'o  I-te-\'^  ^,  S„„,e,  and  the 
Science  in  parucular.  'S""""^'i,_,|ns  1  know  and  have 
nurse  of  ^^"'^''"^f '.""'"  °'  ^^L  ,n  Nova  Scolia.  As 
felt  to  n.y  cost,  dnrjng  ^^T^^,  yospcl  Plough  and 
the  man  who  puts   h.s  hand  to  to         x       ^^_^^^^  ^.^^  ^,^ 

looks  back,  is  P'™°""';,f  „  ,  "^"he  young  .nan  I  mean.) 
spiritual  kingdom,  so  ''>'=  "j '' ,^,  ,,f,,iv,  must  per..vete. 
who  comn.ences  a  course  of  *«-'"' ™',;;„,  .  ulis,  though 
If  his  memory  be  weak,  he  "-'y  '»'^^  "  ,  ,  ,,e  found  an 
gifted  with  a  higWy  ^^'-JXa  S  not' den-aif,  some  °f 
excellent  plan.     I^"va  »«»  ■>  ""^^^  "  ^-^^J  ,ime,  do  her 

Sir^'sivro;i:;oVvi^giiinbis'-po«.o,- 

..  Alter  erittum  ryp»">''  ^^  ,         i^.u.,, 

Atquc   lerum  ad  Iroyun  mn„^  GoHr 

.  .Le  of  the  ^;;:^:;rJ;rt&t"ott.ro 

System,  .n>.5t  convmcc  us,  «!".,„„  ,„  ,i.e  mass  of 

,„V  given  P.l"'^''    "".H"   '"e    v«  calculate  that  bodies 
matter  that  tt  contains  -  1"^"^^.  ^^^^^^  on  our  Earth,  on 
weigh  three-fold  more  on  Jj^|;    .„  -.^  ,„„eh  less  dens- 
the  JVloon  °"'>  °""Xh   ^spe  t  to   emperature  we  cannot 
than  Jupiter  ;  >'"\^"'' l^f^'eculate  that  Mercury  endures 
50  well  decide,     "t      V  if„1ll„l  water  ;  and  that  Saturn 
a  heat  much  above  that  of  bo  ."SJ^'^  „ ,,  ,he  Sun,  must 
,„d  Uranus,  from  then- gr  a.  d  s  an^^e  I  ^_^^_^  .^^  .  ^^^_^ 

be  for  ever  bound  in  cha.i  s  oi  ^^  ^^^n. 

manner  in  which  heat  exists  on  ot,   ba  u  ,        y  ^. 

settled.  We  know  that  bo  1>  ^at^nc  g  ^J  ^^^^^^^ 
proceed  from  die  Sun  -'^^"^J,;!!,;  exercises  on  a  rare 
gy  some  peculiar  =»="°";'tdo  inhabitants,  all  we  can 
etherial  medium.  /^""  !"»  r°  „  .„alo-v)  they  must  be 
presume  is,  that  ('■<^-^°"}^  ZT^^^s-^er^.o  many 
rnhabited  ;  il  not  P^^  o^,;  ^'^  p''' ',?  for  instance,  upon 
rEl^rretlTo'nrSered  leaf  that  strews  the 
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forest,  or  is  found  upon  the  heath,  but  teems  with  anirna- 
ted  "life,  we  are  quite  reasonable  in  stating  our  decided 
conviction,  that  they  abound  with  creatures  fitted  to  their 

respective  climates.  .    ,  •    o  i      o       i 

Saturn  takes  nearly  thirty  years  in  his  Solar  Revolu- 
tion ;  Jupiter  takes  twelve  years  ;  Mars  takes  four  years  ; 
Venus  and  Mercury  a  much  shorter  period  ;  Uranus  Irom 
liis  immense  distance,  a  still  mort3  protracted  period  ot 
revolution  than  any  of  the  rest.  Jupiter  is  thirteen  times 
lar-er  than  the  Earth,  and  in  the  same  ratio  less  than  the 
Sun.  More  Planets  of  our  Solar  System  probably  exist, 
and  maybe  hereafter  discovered- 

PS.  I  am  happy  to  learn  that  Dr.  Gibers,  of  Bre- 
men, has  roceived  ten-thousand  francs  from  the  French 
Institute  as  a  reward  for  his  discoveries  of  the  mmor 
Planets,  and  his  labours  on  the  Moon. 


LETTER  X. 

Having  finished  Nine  Letters  illustrative  of  this  most 
sublime'  and  interesting  Science,  on  further  enquiry  and 
research,  we  find  ample  materials  for  a  Tenth  Letter,  which 
will  conclude  the  Series. f^.That  Astronomy  is  ot  great  rrn- 
nortance  will  appear  fu«A  tJie  eflx)rts  of  nl  civilized  Na- 
tions, in  enlarging  its  l^milaries  and  rewarding  those  w'ho 
have  exviended  their  time  and  talents  in  this  noble  study. 
Tobias  Meyer  (a  German)  for  his  labours  on  the  Moon, 
received  six  thousand  pounds  sterling  from  our  Parliament, 
and  after  his  decease,   (for  he  did  not  long  survive,  hav- 
ing certainly  injured  his  health  by  intense  mental  toil  and 
research,)  his  widow  received  a  liberal  Pension.     Mrs. 
Somerville  also  has  had  a  Pension.     Sir  John  Herschell 
notices  a  young  Astronomer  of  great  promise,  whom  he 
styles    "  our  youns,  talented,  and  unfortunate  county- 
man,  Mr.  Gascoine\"  who  was  contemporary  anJ  corres- 
ponded with  Crabtree  and  Horrox.     They  are  honorably 
noticed  by  Derham,  Phil.  Trans.  30th,  6.     Horrox,  he 
styles,   and  justly  so,  the  "  pride  and  boast  of  British 
Astronomv.'"'     As  early  as   1640,  Gascoine  had  applied 
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Telescopes  with  threads  in  the  common  focus  of  the  glas- 
ses, to  Ills  quach-ants  and  sextants,  and  had  even  earned 
ihe  invcnti.m  so  far  as  to  iUunrumte  the  fie  d  of  v,ew  by 
artificial  Hdit,  which  he  found  -  very  useful  dnrmg  the 
Moon^s  ah.enco."      The  abh.  Astronomers  of  his  lime 
expressed  freelv  their  admiration  of  this  and  his  various 
improvemems  \a  the  art  of  observation       Gn.eome  how- 
ever, was  slain  at  the  Battle  of  Marston  Moor    at  the  car  y 
•ao;e  of  23,  and  Ilorrox,  (as  before  stated,)  died  s,k  den  y 
at  the  a-e  of  22,  wliich  calamities  to  Science  will  UiUy 
account^'for  the  temporary  oblivion  of  the  invention.     Our 
Letters  on  Astronomy  we  trust  will  appear  written  with 
candour  and  strict  impartiality  ;  we  are  not  led  by  admira- 
tion of  e:reat  names  to  adoi)t  their  errors  ;  we   attach  no 
credit  to  the  elder  Hersehell's  remarks  on  the  lour  small 
Telescopic'  Planets,  nor  do  we  credit^  IsL  Schra-ter  s  es- 
timate of  the  height  of  the  mountains  m  \  enus  and  >  e  - 
carv,— we  are  disinclined  to  swallow  W  h;des.    _  Ihe  dis- 
covery of  mountains  was  a  |:,reat  eflort  of  ^omus,  vvhen 
Herschell  could  not  even  perceive  inequnhtie  ■  m  their 
disc  or  surface.     The  discovery  ot  the  rotauon  ot  Venus 
and  of  Mercury  on  their  axis,  is  also  due  to  the  talents  and 
perseverance  of  Schra3ter,-the  spots  ^^^^'t^'" IV'/^T'  ^^ 
shadows  of  the  mountains  at^lie  .pr^ts  on  Jupiter  and 
Saturn  are  the  shadows  of  tU^l^ratains  m  these  mamense 
pEs      the  height  of  whicl&flbs.ibly  proportionate  to 
he  size  o    ,he  Planets.     It  was  by  carefully  watchmg  the 
o  a ti^n  of  the  soots  that  the  movements  cf  the  Planets  on 
their  axis  has  been  proved.     Uranus  l:as  no  spots  discern- 
ible, therefore  the  period  of  his  rotation  is  unknown. 

We  have  stated  that  the  Pl:mets  perform  their  circuit 
in  the  Heavens  under  very  diflerent  chcumstances  ;  Uis 
::;i';  be  explained.     M-cury  and  V.ms   aUend  or.^. 
Sun  within  certain  hmits,  sometimes  vi.ille  t^    ^eea 
and  sometimes  to  the  west  ot  that  luminary.      In  th.  fo 
mer  case  they  are  visible  over  the  western  horizon  firs. 
Xr  sunset,  and  are  called  evening  stars-Venus  exhi- 
^r/at    imeJ  a  dazzlin,  lustre.     When  at  the  east  of  th. 
Sun  they  rise  before  him  in  the  morning  and   appear  on 
Uie  eSn  horizon  as  n.ornins  =:ars  ;  they  do  not  how- 
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ever,  aiiain  the  samo  elongation  from  the  Sun.     Mercury- 
roes  no  lurtlter  tltan  20  .le.recs,  wl,,l«t  Venn,  extends  to 
47    Icncos,  and  tlieir  conlinnan.e  above  the  l,or,7,on  a  tor 
Lnscllecon...  daily  shorter    till  "t  l.;n^.h  -hcv  set  bc^ 
,„e   darkness .  has  rendered  ^-;'  '.-  -  '  ;^„  ,     ,    X 
then  they  are  invisible  u.ilc,,  on  \  ei)  r„ie  ..( i    ^ 
ihevmay  be  observed  rassins:  over  the  « '"  ".  '"^f^'  'n 
mill    rotin.l    well  d.-fined  black  spots,  totally  difterent  m 
.nneaianee     on,  the  Solar  spots.     These  phenomena  are 
7an  d  Tran  "s,  and  oeetir  when  the  Earth  happens  to  be 
,a  sit  the  line  or  their  Nodes,  while  they  are  in  that  par, 
':  theh  orbits.     After  bein,  invisible  l?- .-'.-. -e   .  Iv 
becin  to  ai.pear  on  the  other  side  ol  the  Sun,  at   lirst 
sh,  ;  „.  thii'nselves  only  for  a  few  nuntitos  be  ore  sunr, 
and  "radnallv   longer  as  they  recede  Irom  him  ,  at  tins 
imell     rnLion'is  retrogado  ;  they  nt  length  heeome 
stationarv  in  the  Heavens.      Mercery  and  Venus  alone 
perform  their  Solar  revolutions  in  the  above  manner,  they 
arp  called  inferioi"  Planets.  ,  ,. 

Proicssor  Slruve,  of  Dorpat,  1ms  g.vcn  the  exact  dj- 
n.ensions  of  Sat.nn's  Rings,  concentric  ^^'^li  the  1  kine^ 
and  with  each  other.     These  resnlts  are  co-.rmed  m  h^ 
late  work,  by   Sir  John  Ilerschell,    also  Ly  Schiceter.  , 
Exterior  diameter  of  exterior  Pving     1^0,418  miles 
Interior   diameter  of  ^^°*     . 

Exterior  diameter  of  interior  Rmg 
Interior    diameter  of  do. 

Equatorial  dia.  of  body  of  Saturn  • 

^    Intrrior  Rin^;  20,000  mP.cs  broad  ; 

Exterior   Rin-  7,200         uo. 

Thickness  of  the  Rings,   100  miles  only. 

The  Rings  of  Saturn  must  serve  as  Moons  to  his  polar 

"^'"l"m  at  a  loss  to  know,  when  the  elder  Herschell 
had  the  credit  of  observing  Saturn  wiih  great  assiduity  ior 
ve trXw-e  are  indebted  to  others  ior  Ins  dn^ensions^ 
-Hi'  treat  distance  from  us  could  be  no  apology,  as  he 
?  :^^rs  and  Nebul.  are  be.ond  ^^-V^^^^^^l 
vant.     The  most  distant  of  his  Satellites,  which  ^^o  hav. 
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elsewhere  stated  as  probably  nearly  the  size  of  Mars,  ha«f 
alone  elicited  enquiry.     This  Satellite  exhibits  like  those 
of  Jupiter,  periocHc  defalcations  of  lidit,  which  prove  its 
revolution  on  its  axis  in  the  lime  of  a  sidereal  revolution 
about  Saturn  ;  the  next  in  order  is  tolerably  conspicuous  ; 
the  three  next  very  minute,    and  requiring  power  iil  tele- 
scopes ;  while  the  two  interior  which  just  skirt  the  edge 
of  the  Rin-,  and  move  exactly  in  its  plane,    can  only  bo 
discerned  with  the  very  best  telescopes  ever  constructed. 
At  the  time  of  the  disappearance  of  the  Rings  to  ordinary 
telescopes,  thev  have  been  seen  by  Ilerschell,  in  his  peat 
Reflector,    threadins^  like  beads  the  thin  fibre  ot  light  to 
which  it  is  then  reduced,  and  for  a  short  time  advancing 
oif  it,  at  either  end,  speedily  to  return  and  hastcnms;  to 
their  habitual  concealment.     Owing  to  the  obliquity  ot 
the  ring,  and  of  the  orbits  of  the  Satelhies  to   Saturn  s 
ecliptic,  there  arc  no  eclipses  of  the  Satellites  (the  mtc- 
rior  excepted)   until  the  time  in  which  the  Ring  is  seen 
edgewise  ;  these  hidilv  important  observations  are  con- 
tirmedbyboth  the  llerscheirs,  and  given  to  the  public 
by  Sir  John  Herschell. 

This  noble  Science  requires  taste,  talents,  and  warn> 
feelings,  industry  and  intense  mental  application,  a  strong 
memory  also.     'Men  of  cold  and  phlegmatic  tempers,  can 
make  no  progress  in  Astronomy,  it  would  be  irksome  to 
them.     Whoever  observes  the  Firmamenr  will  Irequently 
see  the  Planet  Venus  either  a  morning  ov  an  evemng  star  ; 
her  superior  and  transcendant  lustre  will  render  her  an  ob- 
ject almost  impossible  to  overlook  ;  indeed  she  at  times, 
'in  the  West  Indies  and  other  latitudes,  casts  a  visible  sha- 
dow  on  our  Earth— her   distance    from  tlic  Swn  is  sixty- 
ei^it  millions  of  miles.       Mercury  ar.d   \  cni:s  are  stvlcd 
Inferior  Planets.     The  Superior  Planets  are  not  conlined 
to  certain  limits  of  cloncation  from  the  Svn,  but  appear 
at  all  distances  from  him,  even  in  tl.a  opposite  quarter  ot 
the  heavens,  or  in  Opposition,  \vi:en  the  Larin  places  it- 
self between  them  and  the   Sun.       They  ne^  er  appear 
horned  like  Venus  or  Mercury,    or  even  semi-lui.ar,  hut 
always  round— a  proof  that  we  see  thorn  m  the  diroction 
Dot  remote  from  that  in  which   tlu-  Sun's  rays  illuminate 
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t},em— provin-  also,    that   the    Earth's  crbit  is  inclosed 
within  the  orbits  of  the  siipoiior  i'lauets,  nnd  of  compa- 
ratively sniull  (liain;>tor  ;  one  only  of  ihciu  (Mar-)  cxhihiis 
any  perceptible  phnse.      Huviii-  -iven  a:i   ample  d;v^cr:p- 
tion  of  Saluni,   of  his  Rii.-s  and  Satelliles.   we  uill  ofler 
some  additional  observations  on  llioso  ot  Jupiter,  which 
afford  visii)lo  discs  with  L^ood  Telescopes,   and  arc_  very 
brilliant  ;  but  more  for  their  eclipses,  wluc  n  altord  signals 
of  muchu-.e  for  the  d  nern)ination  of  Loii-itud- on  Karth, 
much  more  accuratelv  attained  however,  by  Lunar  obser- 
vation, as  proved  bv'  Meyer  and  Schraier.     The   Satel- 
lites revolve  from  VVest  to  East  ;  we  tb.^refore  observe 
their  orbits  projected  nearly  in  strai-^lit   hues,  in  which 
they  aopcar  to  oscillate  to  and  fro,  at  times  pa-sm;^ betorc 
Jupiter  and  casting;  shadows  on  his  di-^c,  very  visd)lo  in 
cood  telescopes,  like  small  round  dark  spots,  and  some- 
times reccdin;!;  behind  the  body,  or  hem-  eclipsed  m  its 
shadow,   at  a  distance   from  it.      Tlie  tlueo  interior  pa«3 
through  the  shadow,  and  are  totally  eclipsed  each  revolu- 
tion ;  and  the   fourth,    thou-h  it  (sometimes)    from    the 
ereater  inclination  of  its  orbit,  escapes  and  suiters  partial 
eclipse,  yet  lliis  is  rare,  and  its  eclipses  happen  like  those  ^ 
of  the  rest,  car-li  revolulion.  ^ 

The  Satellites,  with  their  respective  Primaries,  torm 
in  each  case  miniature  systems  entirely  analogous  in  the 
ceneral  laws  of  their  motions  to  the  -reat  system-  m  which 
die  Sun  acts  the  part  of  the  Primary,  and  the  Planets  of 
its  Satellites.     In  each  of  those  systems  the  laws  ot  Kep- 
lar  are  obevcd  without  i)reiudiec   to  the  eirect  of  pertur- 
bations, and  of  that  small   but  not  imporceptiblo  connec- 
tion which  arises  from  the  elliptic  form  ot  the   central 
bodies  ;  and  ia  all  of  them  it   will  be  observed  that  the 
same  remark  respeclin- their  proximity  to  their  Primaries 
holds  eood,  as  in  the  ca^e  of  our  Moon  w.tn  a  similar  rea- 
son for  such  close  connection.    In  those!  run^wts  ot  the  Sa- 
tellites, which  with  powerful  Telescopes  may  be  observed 
with  2;reat  precision,  it  often  happens  tiiat  the  Satel  ite  is 
discernible  on  the  disc  as  a  brii^lit  s(,ot,  it  projected  on  a 
dark  belt  ;  but  at  times  also  as  a  dark  spot  ot  smaller  di- 
mensions than  the  shadow.     This  curious  fact  (observed 


1 


•k' 


MfiM* 


37 


\ 


IV 


bv  Schrsp.ter  and  Hardins;)  has  lod  lo  a  conclusion  that 
some  of  the  Moons  have  on  thoir  own  bodies  or  in  their 
atmospheres,  obscure  spots  (as  in  the  Planets)  of  vast  ex- 
tent ;  for  the  Satellites  of  Jupiter  and  of  Saturn,  small  as 
they  appear  to  us,  are  really  bodies  of  great  size,  as  we 
have  before  proved.  The  three  Satellites  of  Jupiter  can- 
not be  eclipsed  at  one  and  the  same  time,  for  when  the 
first  is  eclipsed  the  other  two  must  lie  between  the  Sun 
and  Planet,  casting  their  shadow  on  his  disc,  and  vice 
versa.  One  instance  only  is  on  record,  when  Jupiter  ha? 
been  observed  without  Satellites,  viz. — by  Molyneux, 
November  2d,  0.  S.,   ICSl. 

The  final  and  conclusive  establishment  of  the  Coper- 
nican  System,    may  be  referred  to  the  discovery  of  the 
motions  and  eclipses  of  the  Satellites,  in  which  the  famous 
Laws  of  Kepler,  and  especially  that  Law  which  connects 
their  periods  and  distances,  were  clearly  traced  and  fully 
maintained.     To  this  cause  we  also  owe  the  grand  discov- 
ery of  the  aberration  of  light,  and  the  enormous  velocity 
of  that  element.     The  Orbits  of  Jupiter's  Satellites  are 
but  little  eccentric  ;  their  mutual  action  produces  "  per- 
turbations" ;  1  them,  similar  to  those  of  the  Planets  about 
the  Sun,  diligently  investigated  by  the  celebrated  French 
Astronomer  Laplace,  and  lately  (as  before  said)  with  sin- 
gular ability  by  Mrs.  Somerville,  of  Scotland  ;  by  close 
.jservation  it  has  been  ascertained,  that  they  are  subject 
to  marked  fluctuations  in  respect  to  brightness,  and  that 
.hese  fluctuations  happen  periodically,  according  to  their 
positions  with  respect  to  the  Sun.     From  this  it  has  been 
fully  concluded,  that  they  revolve  on  their  axes  like  our 
Moon,  in  periods  equal  to  their  sidereal  revolutions  round 

their  primaries. 

We  heretofore  observed,  that  the  ISIoons  of  Saturn 
require  more  attention  than  has  hitherto  been  paidto  tl'em. 
He  is  certainly  inferior  in  density  to  Jupiter,  but  his  be- 
ing as  light  as  cork  I  deny  ;  as  in  that  case  the  "  pertur- 
bations" arising  from  the  action  and  attraction  of  Jupiter, 
would  not  onlv  encumber  his  motions,  but  actually  force 
him  from  his  position  in  the  sky.  That  Comets  are  of  a 
filmy  texture,  has  been  proved  by  the  observation  of  Stara 
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imv^h  th^r  body.     Att  flie  conjectriJrM  of  A^ron<)m«.l 
iTnot  founded  on  fact  or  proof  ;  for  '^^".^J.  f  rew^^V 
Mvs  that  Uranus  has  six  Moons,  others  .ay  he  has  Rmg^ 
Td  seven  Moons  ;  Sir  William  H^^Qhell  ^vho  d.scover. 
Sdhim.  and  his  Son  whohaafrfequer,^  obsej^edhH^wUb 
powerful  telescopes,  both  jo)^  m  slaUng  ^hat^  be  ha* 
Certainly  two  Satellites,  and  that  four  more  are    ua<»^  t- 
ed."     I  a«ain  say  "  susj«cion  >#  rtot  proof ;     but  it  »  J 
my  bumble  Judgment  highly  probable,  that  tjran^.f^ 
his  bulk,  (eighty  times,  that  of  6ur   Earth,)  terfo# 
Moons  a  least ;  thia^  more  probable  than  thavhe  hM^.;^ 
or  sw!  when  the  immense  Jupiter,  three  t,mes^hi5  diamc 
Lr    has  four  only.     Except  the  two  .rite.,6r  Sat^l^s  of 
8a  urn  on  the  ed^e  of  his  Rings,  the  Moons  of  ^f^^^^ 
by  far  the  most  difficult- obecfs  in  Uie-Sol^  ^^tem^td^ob- 
.Le.     The  elder  Herpchfel)  has  the  credit  t>f  thfhMWeo- 
very.  Mercury  I  haye  neve^be€n  able  to  3ee  >"  ^Mrt^^  . 
ihe  Firmament.    I  have  observed  him'boTV^ver,  from  Hah 
fax,  being  aware  of  his^ransk   (I  tbmk  early  ^  the  S«y 
me^  of  1330,)  asa  da*  well  di^fined  .pot  of  thes«^  of  ^ 
4loU*v«jmainin^  for  three  hours  on  the  a^m^'d^^J^l^ 
tiaf  eiipse  df  ^  Sun.  took  place  V^y  eye  ^v«B  P^ot^c^^^^  - 
by  a  smoked  felass.     V^rfUs-mi  the  Sun,  some  of ^our  chU- 
drert  may  observe  twice  in  fhis  century.  -^      . 

We  will  nowtlose  Ptor  labours  with  an  inufetr^-^n 
calculated  to  convey  to  our  readers,  a  general  •«"P^/' 
of  the  relative  magnitudes  and  distances  of  tha  ^ol«rs^.- 
tem.     Select  a  level  field,  on  it  placfc  a  stone  9  feet  m 
diarteter,  this  will  represent  the  San^  Mercury  will  be  . 
Tab  of  mustard  seed,  on  a  circle  164  Teed^  dia^^^^^^ 
t  its  orbit ;  Venus  a  pea  on  a  cucle  284  f^«  d^amet 
er  ;  the  Earth  a  pea,  on  a  circle  of  480  feet ,  Mars 
large  pin's  head  on  a  circle  654  feet  ;  Juno,  Ceres,  t\ 
las,  Vesta,  grains  of  sami  in  orbits  often  or  tweke  tbo- 
«md  feet ;  Jupiter  a  large  orange  m  a  circle  berif  a  mi.a 
across  ;  Saturn  a  small  orange  on  a  circle  of  4-5tbs  of  a 
mile  ;    and   Uranus  a  clierry   or    a   small  plumb,  on  „>f 
•     cirqle  H  mile  in  diameter.     To  obtain  correct  inform,. 
tion  from  childish  toys  called  Orreries  is  futile.     To  vm 
Ute  the  motions  of  the  Planets  m  their  orbits,  Mercu' 
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W  descnbe  Us  own  a-- '^^l;  fSt';  'm^^^  Tn 

4  minutes  ^d  .^^^^^  .  ^^j  Uranu.  m  - 

Saturn  in  o  nours 
sixteen  minutes. 

HENRY   HAYDEN. 
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APPENDIX.  ^ 

.     It  has  been  thou^^t  proper  to  gv^^^^^^ 

^*'''"'"'  Translation.    Page  6. 

A  new  Marcellw  stall  »n"  ■» 'l-"  • 

Frc,.»..r-»  of  f-.gr...  Va.«^""|- 

L      ^  »ith  the  pnrpU  roses  of  the  bpnog 

f  :1  w'h  f^e  J  flames  bis  body  suew.- 
Let  «ne  ^vith  tan  ^^.^^^^  ^^^^ 

This  gif  which  P""""^        ^,    bestow. 
This  unaTaihng  gift,  at  »eas»  *  "  ^ 

Translation.     Page  31. 

A  «,.K«r  Helea  other  wars  create  , 
Another  tieien  u  rr.r.,i«n  fate. 

And  great  AchiHea  nrge  the  Trujan 
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